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CHAPTER 1 .

ERROR ANALYSIS
- AND JNQUIRY
. : ..
4 . . i -
) During the course of the Adult Functional Reading Study, two
national surveys wereigonducted. In the first survey, a national
probability sample (N = 5,0896) of adults aged 16 and over was asked
to describe the kinds of reading performed in the course of a normak\\\
’

day, the amount of time spent in carrying out the reading described

ind the importance attached to the “various kinds of reading performed.
Results of this surVey are published\in Reading Activities of American
Adults (Sharon, 1972) and Appendix A of Adult Functional Reading Study
(Murphy, 1973). In the second survey, a national probability sample

(N = 7,866) of adults aged 16 and over was asked to respond to 170
reading tasks representative of the kinds of .reading reported “in the
reading activities survey. The 170 reading tasks were administered

in 10 sets so that each adult responded to exactly 17 items. Results
of the second survey are ‘reported in Adult Functional Reading Study
(Murphy, 1973). .

"

3

In the National Reading Performance Survey, the survey adminis-
trators read the directions for each reading task orally to the .
reépondents. The respondents then indicated their responses by-
underlining, circling, or placing an X on-a portion of the stimulus -
material used in each reading task. The reading tasks were not admin-
{stefed in the common multiple choice format. Because of this type

of administration, designed to correspond as closely as possible to - .

a natural setting in which: one might encounter such reading tasks, it

was not possible to perform the ordinary type of error analysis with
preconceived distracters listed as the only possible résponses. In

the materials used in the National Readdng Performance ‘Survey, a

great variety of responses was possible. In Hrder to- analyze the

kinds of errors made by respondents, a 10% .random sample of respondents ~
was chos%n and their responses examined in considerable detail. . -

- 4

Erroneous Responses ; e J

In order to examine erroneous regponses in detail, and to com-
pare erroneous responses within tasks and across tasks, each response’
that had been coded as incorrect in the random sample was listed
‘ .on a master copy of the stimulus material for each reading task. o
In addition, the number of adults giving a particular incorrect
response was listed. Thé number of distinct incorrect responses
ranged from as few as onesincorrect respénse to as many as twenty- . -
seven. The proportion of adults actudlly giving an incorrect response ’
can be used’ as a measure of the "impartance" or “strength" of that
particular incorrect response. \ .

-
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111:2:::;3 the kind of information that is available on
the 170 reading tasks used in the National Reading Performance
Survey, the results for five tasks are given on the following pages.
The error percentages reported are the percentages of the total num-
ber of erroneous responses made on a particular item. Thus, they add
up to 100%. It should be noted, however, that the numbers involved
‘are small. In a 10% random sample, the number of respondents to ’
any particular item is approximately 80. Therefore, the number
giving ihcorrect responses is correspondingly small. For example, -
~ in the summary for Book l: Item 13, the number of persons involwed
ig only 19. This should be kept in mind in interpreting these data.
The difficulty level from the national survey and the number of .
respondégts in the 102 random smmple are listed for each reading . ¥
task. - '

Illustrative Examples

1. Book 4: Item 2 (Difficulty level = .999; Semple N = 77)

¢

‘- a. Ofal direction: Place a circle around the bottle of
/ : liquid that would be safe to drink.

L

b. Errors: NONE

-~

2. Book l: Item 13 (Difficuit1¥1evelr='.666178ample N = 76)

. \\‘ . .
v a. Oral direction: Look at the train schedules. Put a
; ' . circle around the time the daily train
leaving Trenton at 1:46 P.M. arrives .

’ .in Washington.

7

S

L4 -

b. Errors: A - 42.1% E - 15.8%
o B - 5.3% F - 10.5%
e C - 5.3% G - 5.3%
: D - 5.3% H- 5.3% ,
. = 1- 5.3%7.

- 3. Book 3: Item 1 .(Diffieulty level = ,957; Sample N = 77)

a. “Oral direction: , Put a circle around the label that

A i would be the best one to put on' a
box used to mail something easily
broken. -

4 b. Errors: ‘A - 50% ‘ < . )
B - 50%
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4. Book 4: Ttem 9 (Difficulty level = .814; Sample N = 77)

a. Oral direction:

o~

b. Errors: A - 35.7i

Look at the garment tags. Circle the -
two tags that indicage the garments, -
are made from 1002 Polyestert

D - 7.1% -
) B- 7.12 E - 21.3% g
. : c - 21.3% F- 7.1% '
A .
- = - . v -
5. Book 5: Item 3 (Difficulty level = .928; le N=177)

a. Oral direction:

1

"

b.. Errors; A - 40%
B - 20%

Analysis of Errors

The number of distinct errors on the 170 reading tasks

Look at the application for, employment.
Put an X in the space where you would
write the name and address of someone ' o
to notify in case of emergency. ’

- v

c - 20%
D - 20%

-

ranged from as few as one to as many as 27. Approximately 960

.distinct errors have been identified and actually illustrated ti‘a

‘master set of reading tasks delivered.to the National Institutq of -
Education. Some errors.were'made by as few as one personj .others ooy

-were made by as many as 15 or

20 persons. At least one error was :

common to 55 persons. No general hypotheses were formulated in
developing the materials. These are more or less complex reading

tasks found in ordinary life.

indications of the percentages
approximately 40 SUbgroupé‘gf
simple questions based on thes

The empirical results give reasonable
of adults, and the "percentages of '
adults, who can answer correctly

e materials. The error analysis is

an attempt to go futther —- an attempt (1) to discover the kinds

of errors made by respondents

who can not answer these‘quesgions‘

correctly and (2} to determine why particular errors are made.

After the errors Jddentified in the 10% random sample of respond-
* ents had all been listed on ma
. attempt was made to categorize the kinds of errord made. Several'
different classification .schemes were tried. However, the gréat

variety of errors that appears
to defy-simple classification.
errors that are questionable.

format allows respondents comp

’

ster copies of the reading tasks, an

in this set of real responses seems

It is possible to ‘identify many '
That is to say, the open response .
lete freedom in indicating their

2 , )
’

)
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responses. As a result, there is a sizable group of errors that

can be usefully classified as inclusive 2rrors. The portion of the
stimulus materjal underlined or. circTed does in fact contain;the

- correct information, but 80 much additional information is included
that the response was judged to be .ificorrect. In cases where the
portion circled or\underliﬁed included an alternative response ’

that was-clearly incorrect, it seems clear *fo consider the response

as incorrect. In cases where the additional information circled or
underlined is not relevant to the correct response, it is mofe '
difficult to determine that the tespondent did not know the correct
answer to the question.i-He simply may not' have followed the directions
carcifully. Thus, there Ts some ambiguity in this type of response

‘and ‘the judgment of error is open to question. This is a considerable
problem in working with these real 1ife tasks with open end responses.
However, to keep a proper perspective, this kind of error accounts
forfless than 10% of the total number of errors.’

)

/
x +

A second class of errors can be identified, though the. decision
that a particular erroneous response belongs in this category is
somewhat arbitrary. These are-responses that are related to, but
do not- include, what the item developer considered to be the cor-
rect response.- For example; a question .asks thegxe pondent to

"ent circles the person or place whiQh ig uniquely c

correct telephone number. Although the directions were not followed
explicitly,. the respotident probably does understand the question and
probably would dial the correct telephone nufber in a simulation

of this activity. However, to -once again attain:a proper perspective,
this kind of response, based-on the judgments of  the project staff,
Hecurred in only about 5% of the erroneous responses. .

By and large, more than 85% of the erroneous responses appear
to be clearly and unambiguously incorrect. Without actually inter-
viewing the respondents-to ascertain what they were thinking, it is
difficult to cateporize these responses. However, in an attempt to
understand why adults give particular erroneous responses on the
real liPe reading tasks, we asked a group of adults to volunteer
to respond to the materials and then fiscuss.their responses with
two members of the erject staff. ‘

Error Inquiry ’

Two adult learning centers in New York State agreed to par-
ticipate in this”phase of the study. Approximately 100 adults
_were asked to respond to the materials which were group administered
to small classes by the.project staff. All of the students who
participated volunteered to do so and were all adults over 16, male
and female, and white, blac&,,Spanish, orJOriental.s The same 10
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test -booklets of 17 items each were used in the Learning Centers
that had been administered in the National Reading Performance
Survey. However, the.question for each reading task appeared
above the stimulus and was read silently~by .the.réspondents.
There was no ‘time limit to the test administration and moét of .-
the students completed the materials within 30* minutes. The
reading item booklets were scoted immedlately.and each respondent
was interviewed individually by a ptoject-staff member as soon -
after taking the test as possible. 1In addition to an overall
discussion of the materials in general, the students were asked
to elaborate on their answers to tWé reading items. They were
asked to explain why' they answered as they did, if possible.
"The length of the interviews varied. In sgme cases, the Inter-
view lagted more than an hour because ofl e respondent's interest
and involvement in the reading items. .. -

i

Two very simple causes of incprréct responses emerged. - Many -
persons simply do not undergtand the words in the reading tasks,
and, when they do understahd ‘the individual words,; they do not
understand how to extract information from the forms in which these
words are patterned. Patterns do not refer to the patterns of

sentences and paragraphs, but rather to the patterns of forms,
tables, and charts that are so commonly used |in such everyday things
as bills and sch@ules. This is a parsimonidus explanatiom of lack
of success im handling common reading: tasks. | Many poor readers

are simply confused by Such' words, and phrased as ''to call up," _. .
"transplant," "apparei,” "qommencement,' ''lives,” "toll," "injection,"
Mseries,' '"creed,' '"misstatement of fact," "confronts," "recipe,”
"ingredients," "lever," "firearms," !'locker," "escape," "extinguisher,"
"ingestion," "correspondent,”.”"to fill in," 'came together,'" '"per-
manent," "pesticide," "circle," "fourth," "to operate," 'classified,”
"fuel," "stance," "minimum,* "severe," "mild," "whom," and "experience."
These are words included in the everyday reading tasks used in the
study. N

~ In addition, many persons who do have a sufficient vocabulary
to understand the words included in the reading tasks-do not under-
stand how to handle simple words, phrases, and numbers when they
are presented in rows and columns as in doector's bills, telephone
bills, train schedules, guides, report cards, ‘application forms,
election ballots, employment benefit forms, income tax forms,
social security forms, and traffic tickets. Many respondents are
simply confused by such materials, amd, in many instances, responses
are simply guesses and fiot the result of an intricate process which
leads to an explainable response _as an alternate to a correct one.

a
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In some few instances, a particular incorrect response is compdn
_to a sizable group of persons and a reasonable explanation can be ¥
given for the response. For example, in the illuystrative example,

Book 1: Item 13; note that the' incorrect tesponse lettered A was

given by about half the respondents who resp ided incorrectly. In the
error’ inquiry, respondents unﬂerstood'the,ﬂ6§23 "arrive" and"Washington"
but did mot understand how to use the gﬁﬁin—schedule: The 7:50 A.M.

‘ response Was the response just beloy those two words on the page.

. -
-

¥

r;espOnses do not appeat to be amenable to explanation.
\in the error inquiry we discovered that reasons for
particuldr responses to the reading tasks could be quite unique
to the irdividual respondent. A fewof these are given below.

, 3 1

»

[p a list in which the fespondent was to choose an entry:
corresponding to baby's clothes, the entry hampers appeared.’
A respondent who chose that entry explained that he thought
hampers might be like "pampers' -- a commercial product

of disposable baby's diapers. R

2. A’iist contained several amounts of alcohol and the. effects
agsociated with drinking such amounts.. A regpondent was
-_asked to circle the amount -associated with a given effect. -

He circled a greater amount and gave as the reason his ~
disagreement with the chart. -He judged that the effect”
“would: be associated with a greater amount of alcohol:

3. A doctor's bill listed the amount owed. A respondent
circled 4 higher amount listed elsewhere on the bill be-
cause it dorresponded more closely to heg own latest
doctor.'s bill. , ' =

Discussion of Results’ ‘ "

There appear to be two ways of considering these results. The
vocabulary and formats enployed in everyday reading materials. are
fixed and, therefore, children and young adults should learn, perhaps
iwhile still in school, to understand such vocabulary and formats.
There is evidence that educators are moving in this direction in
attempting to alert schools to these problems and to develop materials
‘for ube in the schools for teaching this vocabulary and these skills.
4§ However, the information may also be considered in reference to the
common, everydayw-feading materials themselves. 1In developing such
materials, producers fmy be encouraged to use simpler vdcabulary
and simpler formats./ A large and. complex table can certainly
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summarize a gredt’deai of information, However, if such tables
are difficult to understalld for.sizable groups of people, the
saving in space may be of questionable benefit. Voting \forms, tax
" forms, doctor's bills, guides, and schedules of all types can per-
haps bei simplified by expanding the materials if the bemefit in
comprehension is evident. i -

A final point shguld bé made about the actual directions
employed in administering the reading tasks in the national survey.
The words and phrases identified in the reading tasks as difficult

s were also used in the directions. Since the intent
of the question™was to find out if the respondent could read the
stimuTus material,\the questions should have been phrased in the
simplest language. As a result of the error analysis and the
error inquiry, a number of suggest ions for re-phrasing the oral
directions can be made for any possible further use of these
materials. A set of alternative directions for some of the reading
tasks has been deposited with NIE. Finally, the ambiguous nature
of some of the reading tasks has become evident from the results
of the error analysis and inquiry. A list of such tasks is also
on file at NIE. . . )

\
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RELATIONSHIP OF DECODING TO ADULT FUNCTIONAL READING ~ ©.
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In this task, a_subset of the adult functional reading items from
the National Reading Survey, yas administered to a group of approxima;e%j
eighty adults together with a-set of materials designed to assess decod- - -~
ing skills. The purpose of the task is .to examine whether or not the
inability to answer corregtly the adult reading tasks is attributable to
inadequate decoding skills. - . cL T

S -

PREPARATION AND ORQANIZAilm FOR THE STUDY

IherAdv;pory Committee

) Since the term "de;oq;ng"ris conceptualized differently by various
people, the first step undertaken by the investigators was to comnvene an
advisory committee of specialists inm reading with the objective of defining
"decoding" for the purposes of thig study. Further, it was expected that
the advisory committee would assist 4p determining how decod ng should be

¢

“tested in adult subjects.
- wr . , .
) The‘kggtihg was held June 29 - 30, 1974 at Educational Testing
Service (EES) in Princeton, New Jersey. The advisory committee consisted
of: B
W '
Lg: E. Aaron, University of Georgia . .
Jane Algozzine, New York State Department of Education
Don A. Brown, University+of Northern Colorado
’3f9 Jéanne Chall, Harvard University .- ‘
‘s" lynette Gaines, University of South Alabama -
s ™% _Barbara Palmer, University of Connecticut

i
John B. Carrgll, then of ETS and currently at the Uniwversity of North
Carolina, also attended the meeting in a consultative:role.” Committee
members were selected from a substanti#l list of candidates and selection
was based on the aim of obtaining committee members wﬁ5 were familiar
with and understood the problems of adult literacy. rther, every
attempt was made to have the committee membership reffect as much as '
possible the wide ramge of viewpoints that exist in tRe {Leld of -reading. ’

‘g L]
First, the committee as a whole objected to the ;oose use of the -
term "decoding" and felt that, for purposes of the task at hand, word T

attack skills was a more appropriate concept from and with which to work.
The committee then focused on identifying the differeat elements involved

3
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in decoding and specifically those elements related to assessing the
‘ability of adults td decode. Five "guide questions' were proposed as
an aid to the tee's discussion: ‘

1.) 1Is decoding a problem in 'the performance of adults .om
~ #%he 170 tasks in the National Reading Petformance Survey?
2.) 1If so, what elements present major decoding problems?
.3.) What are the characteristics of these elements and can
" they be classified?
4. 'Can these be ordered sequentially and, if so, on what basis?
5.) 1Is there a test or can one be generated to determine where
adults fall out on this(fhe§e) sequence(s)?

~

The committee considéred the possi%ility of using existing tests
and test specifications appropriate for the adult level either as the
actual instruments for providing information or as guidelines to aid
in the development of a new test on-word attack skills. Some materials
and test copies bad been gathered from the ETS Test Collection for the
purpose of providing the committee with resources should they wish to
review materials. In discussion, the committee felt that the existing
decoding tests, while partially adequate, could not meet all of the needs
:of the present study. - ; ‘

It was decided®™hat, while the committee could borrow ideas from
existing tests, a complete list of specifications should be drawn up and
a new test designed to incorporate these. The initial list of areas to
be considered inéluded: visual discrimination; auditory discriminatiaong

basic sight vocabulary; phoneme-grapheme correspondence for initial con-
sonants, ending consonants, short vowels, long vowels, diphthongs, and
di'graphs; context clues; structural analysis; syllabication; blendi g.
The formulation of this list led the committee to didcuss'sbefh how the
1#st could be used in the develdpment of specifications and how the areas
listed could be used to provide valid information. -

The committee felt that prerequisite to.any testing for determining
adult literacy would be to find out if the adult could identify letters
of the alphabet. This ability could be tested by having the adult point
out to the examiner specified letters, match letters to sounds said by ¢
the examiner, and so on. Recognition of both upper and lower case lett&¥s
in ‘printed form should be required.
-
The committee also felt that, to further determine whether adults , -
could decode, a series of graded paragraphs should be used. These para4
- graphs would be used in a one-to-one testing situation and the adult *°
would read them orally at sight. The adults could read the various _
paragraphs until errors were 8o excessive as to preclude any comprehension
of content, i. e., until the adults reajhed their frustration level. After o
this point, the examiner might just ask if the adult could read any of the =
words from the higher level paragraph(s). - =

Each of the "hierarchical" paragraphs to be used in the decoding test
would have accompanying exercises based on the word attack skills needed
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tp read that passage. The committee ljsted word attqck skills essential

to mastery of decoding in a hierarchigal form for this purpose. Specific.

instructions as to which elements woyld be tested aléng with each para-

graph and how -they should be. tested fere provided. Howevery the committee

felt that successful oral reading of the paragraphs would indicate -that
the adult has the ability to decodg. In this way, it was’ felt that con-
current validity would be establisped. '

.

The sequence of oral sightrrpading materials was to consist of a
minimum of three paragraphs, theffirst of which would appreximate the
upper first-grade level and hav accompanying questions checking the .
‘lowest level of word-attack skills, such as vigual and auditory discrim-
ination. The second paragraph fwould approximatie the upper second-grade
or early third—grade‘level and/ the accompanying skills questions would
cover such things as initial gnd ending consonant sounds-symbols, long
ands short vowel sounds-symbols, and diphthongs. Thé third paragraph
would approximate middle or ypper fourth-grade difficulty and the
. accompanying skills- questiongs would cover such things as blending,

* gyllabication, and some uppgr level structural analysis skills. Such
things as basic sight vocabulary and use of context clues would cut
across all levels of paragtaphs. .

The committee indic ted that if an adult, could. successfully read
at signt the three gradegd paragraphs and do most of the word attack
skills incorporated in fhem, he could be said to have no majorkdecoding

3
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fifth- or sixth-grade /level passage to sight read orally. This Passage

would be taken from the 170 tasks developed for the National Reading

Survey. '
Suggestions for scoring the oral reading of the various paragraphs

were also provided, The final specifications for the decoding instru-

ment as well as the test administration procedures are contained in the

Appendix for this chapter.

{f an adult’ should still experience problems®with reading after
scores on the decoding tests indicated a mastery of decoding skills, it
was suggested that an appropriate standardized diagnostic reading test
be given to determine what other kinds of difficulties e adult might
have that made him unable to read adequately.

. S N
=

Before the advisory commtttee meeting adjourned, the compittee i

members made ir clear that 1 proposed instrument for this study was ~ ™.

to be a research instrument. It was felt that an instrument similar

to the one proposed-was needed in the field but that a thorough investi-
gation of the entire area of assessing decoding in adults was needed
before a final instrument should be developed. " The proposed decodi )
measure would be only a first step in the direction of meeting an ~
existing need.

-
®
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Instrument Development and Preparation -

f

Following the advisory committee meeting, -the development of° the
decoding instrument was undertaken. All test questions, paragraphs*
to be read orally, and test administration procedures’ were written |
and reviewed by ETS staff with expersfse in the field of reading assess-
ment.- Materials and suggestions .contributed by several committee members
provided the bases for the materials written. Each item and paragraph,
along with the administration procedures for.the same, were reviewed by -
three staff members other than the writer, Further, the ETS editors
reviewed the material ‘for clarity of expression, to eliminate any existing
ambiguities, and so on. T o : -

In addition to the decoding instrument, 33 functional reading tasks
were selected from the 170 administered in the National Reading ‘Survey.
These 33 tasks were prepared in the form of a reading test, the results -
of which would be compared to the results of achievement on the decoding
instrumert. . - -

. DESCRIPTION OF THE INSTRUMENTS USED

- The Survey of Reading Materiais

Instrument Descripfion. A subset of the 170 reading tasks from

the National_Baading_SnI1ex_uas_chnsen_and_£asbioucd—;g;o—;i%es%=ee%i

mated to yequire about an hour of respondent time. An attempt was made
to select the least ambiguous items on the basis of the error analysis
and error inquiry. In addition, items that employed in the directions
exact words appearing in the stimulus materials were not used. The
rationale here was to prevent simple matching of words and to further
justify using printed directions to facilitate group administration

of the materials. Furthermore, an attempt was made to approximate

the distribution of item difficulties and kinds of forms and benefits
present in the national survey. The dfstribution of items by difficulty
and descriptors is given in Table 2.1l.

A\




-

Table 2.1

dESCRIPTIONS OF READING TASKS

Difficulty # of - # of - # o.f,
Level . Items Form Items Benefit Items
90-100 13 Book 1 Economic - 6
80-89 8 Periodical 2 Occupational 2
. 70-7§> 7 Legal Document 3 lEdpcation/Culture 3
60-69 2 Listing 5 Recreation 3.
50-59 1 Instructio 6 " Health )
4 40-49 -2 Advertising vy Maiptenance - ?
Form : 2 Personal
, ) . Relationships 4
Personal .
Communication 5 Citizenship 6
. Miscellaneous 5

In all, 33 reading taskg were incorporated into an experimental test

of functional reading. As in the national survey, respondents had to

indicate their answers by underlining, circling, or placing an X on a.
portion of the stimulys material. ,There was no fixed time limit; each
respondent was to'be able to proceed at his own rate. The test could

be either individually or group administered.

Scoring. .The reading tasks were scored right, wrong, or omit
using the coding specifications developed for coding the national
sutvey materials. The coding was performed by the director of the
coding phase of the national survey. The project director checked
207 of the materials for quality control. The scores were then coded
on a machine scorable answer sheet for analysis.

'y
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The DeEodiﬁg Instrument - . e ) . : : )

~

ument Description. The decoding instrument developed ) .
reflects t vspecificationgvprovided by the advisory committee.

Three testg, \ewo of which have been divided into sections, made up

the decodihg in&trument. Table 2.2 provides a summarized description - o
of the decoding instrument. ,

Ins

£ N '

& Table 2.2 Lo

DESCRIPTION OF THE DECODING INSTRUMENT - ’ -

Number . . .
of ‘ -
Test Items* Item Type . . e
Alphabet Test . - " 26 4- to 8-choice
. multiple-choice
- ’ - . ’ - —
* Test of Word Attack .« . .
Skills ' 66 (See .Below) . -
Level A 13 2- to b-choice |
A “ - multiple-choice
;" B T ,
Leve* B . . 32 [ 3- and“4-choice
, N multiple-choice
. -
Level C 2 ’ 3- and 4~-choice
multiple-choice
plus one l-word .
wnitten response -
. . ‘| and one oral reading
of three wrods**
. Test of Oral Reading 4 Passage reading orally -
Note: *The total score on ‘each tesf equaled the number of
items correct. _
**The oral reading of two words was adminisfered with
the Test of Oral Reading due to the nature of the
item.
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For the Alphabet Test, each subject had a‘test booklet in which
to respond. Each of the 26 items consisted of a row of four to.eight
letters. A mixture of upper- apnd lowgr-case letters was used- for each
item. The test administgatot said one of the letters in the row-and
the subject was to put an X on that letter. The letter was said only °
once unless conditions wére such that it was difficult for the subjects
to hear what was,said and, then, the letter was repeated. There was
no fixed' time limit. . 1

. .

Each subject had a test booklet in which to respond to items in
the Test of Word Attack Skills, the exceptian being the one item that
was administered with the Test of Oral Reading. The test had no fixed
time limit. To the extent possible, every subject was given sufficient
time to attempt every item.. .

\"

The Test 6f Word Attack Skills had three sections, each one .-
representing one of the three levels (A - C) specified by the advisory
committee. Level A comsisted of 13 items divided into four sets, each
of which was to measure a specified area and was preceded by an example.

The first, second and fourth set of items each had three items and were
intended to measure auditory discrimination, visual discrimination.and

the use of context clues respectively. The third set contained four .
{tems and was intended to measure recognit on of basic sight vocabulary.

Tqé Adminigtrator's Manual specified requited procedures for each item.

L

-

chci B \.uuaiatcd of—32 ifemrdﬁf@d"fﬁm‘&ve Se P O W —
was preceded by one or two examples. The first set contained five items:
four to measure recognition of initial consonant sounds-symbols; one °
for measuring recognition of digraphs occurring in the initial position.
The second set contained five-items: four to measure recognition of
final consonant sounds-symbols; one to measure recognition of digfaphs
occuring in the final position. The third set containing 12 items was
to measure recognition of short and long vowel sounds-symbols as well as
retognition of diphthong’and digraph sounds-symbols. The fourth set, with
four items, was intended to measure the use of context clues. The fifth
set had six items to measure the use of structural analysis. For all
" but the_ fourth set of items, the Administrator's Manual specified required
procedures for each item. The direptions were given, the example(s) done
and the subjects proceeded to work on their éwn for the fourth set of items.
Level C consisted of six sets of items, five of which contained a
total of 20 items and were in the test booklet labeled Test of Word
Attack Skills. The last set contained only one item and was administered
with the Test of Oral Reading due to the nature of the item. Each set
of items except the first was preceded by an example. The first set .
contained five items and was similar to the last set in Level B in that
the purpose of the set was to measure the use of structural analysis;
however, the Level C items were intended to be more\ddfficult. No-
*'example was needed since sim%lar items had preceded this set. The second
cet conta‘ned five items fér measuring recognition of ‘digraphs. The
third set, consisting of four tﬁea§, was intended to measure the use of

KO
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context clues. The fourth and fift
were to measure syllabication and b
the first and fifth sets .of items t

" required procedures fqr each item,

examples done and the subjects proc
remaining sets of items. For the T

"

h sets,‘eadh containing three items,
lending syllables, respectively. For
he Administfg}or'svﬂgnual specifi%g
but directighs were given, the '
eeded to work on their own for the
est of Word Attack Skills, Table 2,3 _

indicates for each level: the speci
items per area, and,the item number

¢ - !

! .

.DESCRIPTION OF THE TEST O

/ , Table 2,3 ' ' . S

fication area tested, the number of
s as they occur in the test booklet. -

+
- ' b
»

¢ > Al D
F WORD ATTACK SKILLS _ ~

v

z,/‘ '

w, Numbér of ¢

73

- Lo Items Per Item -
Level Specification Area Area -Numbers
A Auditory discrimination 3 ‘1-3
Visual discriminatién' . . 3 4-6
X - Regognition of Basic sighf wordsu 4 437_10
* Use of context clues 3" 11-13
B Recognition of initial consonaut sounds 4 14-17.
, ﬁgzggnition of final consonant sounds . '19-25
Recognition of short vowel sounds 5 24,26,28 | .
' (31,33% ~ |
Recognition of long vowel squdg 5 23,27,§3$
- 30%,35%
. Recognition of diphthongs | 2 32,34
’ Recognition of dﬁgraphé - both vowel 6 18,23,29
* and consonant 30,33,35
Use‘of context clues 4 36-39
Use-of structural analysis 40-45
c Use‘of/structural analysis 5 - 46-50>
L Recognition of’digraphs - all 5 51-55
’ Use ofléontext clues 4 56-59
) Syllabication - ) 3 60-62
\\ ) Blending syllables 3 63-65

\
*Items indicated overlap with r

ld

&
!

ecognition of digraphs.
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The booklet labeled Test 8f Oral Reading contained three parts.
_ The first part consisted of one item for which thé subject was asked
to orally read, at sight; three wdrds that were divided into syllables.
*This item was to measure blending syllables and was classified as the
. sixth set of Level C of the Test of Word Attack Skills. The remainder
of theJdooklet was the Test of Oral Reading that included four passages
to be read aloud, at sight. First, -there was a part containing thiee
passages, each one representing one of the three levels (A -°C) and
, reflecting the skills specified for that level in the hierarchy indi-
cated by the advisory committee. The-three passages were fo%iﬁ:gd by
a fourth passage that was taken from one of the 170 tasks in
National Reading Performance Survey. The fdur passages in the
Test of Oral Reading were intended to be of increasing difficulty
:from the first through the fourth. The readability of each passage
was determined by using two formulas (Dale and Chall, 1948; Gray and
Leary, 1935). The results showed that each passage written and the
one from the National Reading Survey approximated the level they were
intended to be per the advisory committee's recommendations. ’

. All three tests in ‘the decoding instrument are appropriate for

Jindividual administration. Both the Alphabet Test and the Test of Word

Attack Skills can be group administered but the Test of Oral Reading
\\ must be individually administered. . )

Scoring. Each item vas scored on a pass or fail basis. That ksy
if a subject's respomse was correct, he received a "pass" on the item. .
‘If his response was incorrect or he made no response, the subject re-
céived a "£211" on the item. Every subject had an opportunity to try
every item in all three tests of #he-decoding instrument. _°

. ] . .

Using test keys indicpting the one correct ahswer, four scorers
scored the subjects' Alphabet Test and the Test of Word Aetack Skills.
For quality control of scoring, one- 1f of the test booklets, randomly
selected, were scored by two indepen ent scorers and there appeared tow
be no problems§in scoring. ‘ The score for each item was coded on a

. machine scnrable answer sheet. '

Scoring for +MMoral items was done -when the items were administered.
There were four test, administrators who gave and simultaneoudly scored.
the items. Prior to’ the testing sessions, the test administrators were
" trained and discussed any questions regarding“the administration and/or ’
the scoring proceddres. Due to the nature of the items it was difficult
_to'determine interscorer reliabilities; however, every indication was
" that the scoring was consistent across SCOTErs. 'Standard guidelines
for scoring the oral items were in the Administrator's Manual and followed
by each adminigtrator. . T e

{ The item c¢lassified with the Test of Word Attack Skills and intended
to measure blending syllables was to be scored using the following guide-
lines: - ‘ . .

»




No errors are allowed. All three words must be read correctly.
ERRORS include:
Omitting a part of the word.
Replacing ‘corfect "sounds-symbols'" with incorrect
"sounds-symbols'.
Adding "sounds-symbols" not present in the words. -
Changing the position of "sounds-symbols" to incorrect
positions in the words.
Mispronouncing the word. In the words "innocent" v
and "ne%stand" the last letter may be dropped due
to dialect. Do not count this as an error.
NOT ERRORS are such things as:
Repeating the word or parts as in stuttering.
Pausing before reading the word or syllable.

The first three passages in the Test of Oral Reading were scored
as follows: -

Scoring Criteria
Passage for Level A - one error only is allowed
Passage for Lével B - one errar only is allowed®
Passage for Level C - two errors only-are allowed
EKRORS include: )
Omitting a word except a word or article (e.g., a, the
that appears more than once. .
~Substituting another word for the one there.
Adding a word or words that are not there.
Changing the position of wprds (e.g., is it for it ig).
Mispronouncing sight words or words that follow regular
rules of pronunciation. Words not following rules
are in passage B: 'listen" :
in passage C: "weather"
Asking for aid in pronouncing a word that the subject
tried and could not get. v
NOT ERRORS are such things as:
Repeating words read.
Pausing briefly between words or sentences.
Ignoring punctuatigp marks in reading orally.

The scoring of the fourth passage involved the following guidelines:

Scoring Criteria : : "
Only two errors are allowed. e
ERRORS include: -
Omitting a word except a word br article (e.g., a, Ehg)
that appears more than once.
Substituting another word for the one there.
Adding a word or words not there.
Changing the position of words (e.g., is it for it is). .
Mispronouncing words unless corrected immediately
following mispronunciation.

*
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Asking for aid in pronouncing a word that thevagﬁjtct

2
ot
tried and could not- get. = P
NOT ERRORS are such things as: . '
. Repeating words read. . ;
Pausing briefly between words or sentences.

Ignoring punctuation marks in reading orally.

€

TEST ADMINISTRATION

»r
The Sample s ) 4
¥

The sample consisted of 77 adults enrolled in courses at'an adult
learning center. The learning center is housed in an ‘0ld elementary
echool building, which is very well kept. There is & reading laboratory
which has a specialist teacher supervising classes as the students use
the facilities,

In - order to getﬁ;tudents to react freely and without stress during
the testing sessions, it was decided not to obtain any personal infor-
mation on the students. In this way, they would not feel threatened by
thinking that their personal test results or information would be kept
on record and used by others without their permission. However, it was
noted that approximately one-third of the subjects were male, the female
students being in the majority. In addition, the guidance counselors
indicated that the classes were considered to be in self-contained class-
rooms except for the time spent in the reading laboratory. That is,
except for the time spent in the reading laboratory, the subjects generally'
had only one teacher for all of their gtudies uhless they attended classes
for a whole day. .If an adult attended classes all day, the teacher in
the afternoon session was pot the same as in the morning session since
each teacher was assigned 4g teach for only a half-day. The subjects were
drawn, in approximately the percentages indicated, from the following
types of classed (as categorized by the guidance counselors):

8% . Advanced 'Level of English as a gecond Language

34% Students Achieving in Reading at the Primary-Grade Level

28% Students Achieving in Reading at the Intermediate-Grade Level

28% Students Achieving in Redding at the Pre-G. E. D. (High
School Equivalency) Level

Given these classifications, it was hoped that the sample would range
from- very low-level readers to readexd who would be considered quite lit-
erate. In other words, in order to satisfy the purpose of this study, an
effort was made to obtain a sample with a wide range of decoding ability,
including subjects with both major decoding problems and those who would
be considered as having no major decoding problems. . -

.‘/




Procedures in Administration ‘

For purposes of this study, the Survey of Reading Materials, the
Alphabet Test, and the Test of Word Attack Skills were group administered.
The Test of Oral Reading was individually administered. The group admin-
istered ‘tests were given at two sesgions, each on a geparate day, as
follows: :

Session 1 A;pﬁabet Test
{Day 1) Test of Word Attack Skills

Session 2 Survey of Rea‘igglgatqrials
(Day 2) R

El

T . .

For those absent on the days their class took the tests above, two
other days for make-up of missed tests were scheduled. These make-up
sessions were small group administratiems with a few individual adminis-
trations where necessary due to student schedules. \

Individual administrationzof the Test of Oral Réading covered a
period of *two days for four test administrators.

.

Before all testing sessions, both for the group and individually
administered tests, the subjects were told that they should not’ become
discoutaged by any.test questions. To avoid frustrating them, the
subjects were told that not everyone was expected to be able to do all
the questions although everyone was to have a chance to try to do every
question in the test booklets. Also, it was made clear that in no way
would the tests be used for grading them or would the test results go
on their records. No time limits were set for any tests. Each subject :
proceeded at his own Yate. As might be expected, some classes/individuals
needed more time to go through the test booklets than did other classes/
individuals. '

,»
.

RESULTS

o 7

Statistical Properties of the Instruments

1] -

The Survey of Reading Materials. The difficulty levels on the 33
reading tasks ranged from .33 to .97. The mean difficulty level for the
entire test was .68. The mean difficulty level for this set of items
in the national survey was .81. However, the percentage of non-responses
on most of the items is considerably higher than the percentages in the
national survey. In this sample, the percentages of non-responses ranges
from 1% on item 1 to 48% on item 33. The average percent is 20%. In the
national survey, the percent of non-responses on tiese items ranged from
0 to 17%2. The average percent omitted was only 4%. The difference . in
non-response between the mational sample and the sample for this study
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the respondemts in the national survey, were not read orally to the J
respondents/in this study. In the national survey it may have been
difficult for a.respondent not to attempt some response in the presence
of’ the iyrvey administrator.

may bq;pue i;/éhe’fact that the directions, which were read orally to

Fgr this study, the adults were given as much time as desired to
complegte the materials. The percent.passing an item is based on the
entire sample with no adjusthents for omits. An omitted response is
therefore interpreted as meam\ing that the respondent was not able to

-respond correctly. In some instences, he or she responded incorrectly.

In /6ther instances, he or she simply di¥l not respond at all. However,
fof completeness, the percent of non-responses is given in Table 2.4.
aJong with the percent passing and the r-biserials of the items. The
gcores on the total test ranged from a low of ] to a high of 33. The
pean score was 19.9 (S.D.=8.7). The reliability of the test using the

-~

)




Table 2.4

*
* ITEM ANALYSIS FOR THE SURVEY OF RBADING MA;ERIALS
" . ° [ Ad

-
Item No. % Correct % Non-response r-biserials

1 97 1 *
90 .65
97 *
86 .56
‘89 .74
85 0.
77 0.74
86 0.63
59 .69
63 .58
89 .53
12 60 .68
13 90 .70
14 56 .61
15 . : 81 .45
16 70 .37
17 ) 59 12 . 4d

0

0

0

0

0

0

0

0

0

18 “'~‘\¥zo .15 0.57

19 : ;b\J ' 19 0.60

20 57}‘ - 31 0.68

21 59K\ 23 0.47
0
0
0
0
0
0
0
0
0
0
0
0

o loo |« o [»w [& |w o
»~ o Joo [& v | s |

=
o
=
w

~J

22 79 \ “T 17 .37

23 YK 31 .68

7
24 .79 28 .58
.62

25 51 37
26 65 .36 .66
27. : 61 37 71
28 54 . ' 39- 0.65
29 33 . 36 .63
.30 ' 41 33 .55
31 ' 48 45 .70
32 54 47 .64
.38

33 49 48
: B L. . [

Q *The r-biserial was greater than 1 due.to lack of normality in the dichotomized
IERJf: variable and the inexact nature of tgf estimation procedure.

FullToxt Provided by ERIC.




.

‘ "31': ) ’ e

The Alphabet Test. This test proved to be a very easy test for this
sample, 80% getting all 26 items correct. Another 12% had a total score of
25. The lowest score was 22, obtained by only two people in the sampleé.

Reliability Qf the Alphabet Test was determined to be .53 using the
Kuder<Richardson Formula 20 (Kuder-Richardsonm, 1937) based on the internal
consistency of all the itéms in the test. However, this figure does not
adequately explain the data ®ince between 95 and 100 percent of the sample
passed all but three items, and more than 902 of the sample passed these
three. The lack of variability in performance of the sample 1éd to the low
reliability calculated; this }s not to say that the test was not a good
measure of knowledge of the alphatet. In other words, little idformation
could be obtained from the results of this test other than that almost the
entire sample had mastered the alphabet.

The Test of Word Attack Skills. Table 2.5 gitves the reliabilities for
each level as well as for the total tgst,'the Kuder-Richardson Formula 20
being used to determine the reliability coefficients. -

Table 2.5 .
RELIABILITIES FOR THE TEST OF WORD: ATTACK SKILLS

Test/Level Reliability
Total Test .91
Level A .61 S
) Level B ' . .86
a Level C .79 . $

The lowest reliability coefficient was for Level A, all others indicating
that the test as a whole and each of the other parts provided a reasoflable
measure of what was intended to be tested. Due to the lack of variability in
the data for Level A, this part being very easy for the sample--as was the
case for the Alphabet Test--and the fact that there were only 13 items, the
reliability coefficient calculated was low. For this part of the test, seven
items were .passed by more than 95% of the sample. Only six items were suffi-
ciently difficult in order to determine whether they contributed toward
discriminating between high and. low achievers. By examining the “item analysis
(Table 2.6) for Level A along with the specifications for the items (Table 2.3),
these six items can be identified as the three items to measure auditory
discrimination and three’of the four items for measuring recognition of basic
sight yocabulary, item 9 being the one item that was exceptionally easy.
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Table 2.6 i

r

ITEM ANALYSIS FOR THE TEST OF WORD ATTACK SKILLS

Level Item No. Percent Passing r-biserial r-biserial
b for Part for Total Test
A 1 91 B .66 .62 '
, 2 91 .84 .60 .
! 3 84 .85 .49
’ 4 99 L. *
5 100 * *
6 99 * *
7 92 .76 . .67
8 95 .81 © .68
9 97 ’ x + *
~ 10 95 .84 .75
- 11 Y100 . * *
12 97_ * *
13 99 o * x
B 14 99 - x .
15 97 I .
16 97 | * *
17 97 \ . o
18 93 \ 62 | .57
19 88 ‘ .30 - .37
. 20 97: . | .
' 21 . 99 * *
22 96 * *
23 91 .72 .78 e
24 71 .65 - .51
- 25 - 91 .84 .78
26 69 .55 .43
27 31 .64 .56 B
28 63 .61 .56 ]
) 29 76 .75 74
L 30 85 .60 .60
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B table 2.6 (con't)
" Level Item No. Percent Passing r-biserial r-biserial
for Part for Total Test
B 31 - - 36 g .72 .73
32 75 .76 .73
33 17 .26 .09
34 33 .69 .66
35 60 . .68 ..61 .
36 95 .78 .68
37 96 ’ * *
38 76, 31 .24
39 97 AR *
40 85 .56 .61
! 64 .70 .60
42 53 .64 ,58
43 80 .64 .63
44 71 K .82 .83
45 67 .59 - .59
C ® 4 48 .33 .26
47 60 48 .49 A/
48 81 - .68 .70 /
49 63 38 b /
50 80 .80 | 87" /
51 21 .40 .42 /
52 29 . .58 55 /
53 53 .52 .37f
54 32 42 .35
55 60 ' 70 .58
56 95 .94 .94 ‘
57 96 * *
58 89 .65 {64
' 59 72 .48 { .50
{ 60. " 81 .67 f .59
\ 61 36 . .59 ! a8
62 69 .74 .67
63 65 .75 ,.59
64 57 .54 i .46
L 65 55 .63 .52
) 66 77 .45 [ .46

*The r-biserial was greater than 1 due to lack of normality in the dichotomized
variable and the inexact nature of the estimation procedure.

4
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With respect to Level Bj thle item analysis (Table 2.6) shows that

for this sample, the items intended to measure recognition of .initial

d final consonants were exceptionally easy for the sample and, there-
fore, did pot contribute toward the discriminating power of this part
of the test nor the total test. One exception to this was item 19 in
which the subjects were asked to identify the grapheme r for the final
phoneme in the word "water."” It is to be noted, however, that the
r-biserials for this item were .30 and .37, for Level B and the total
test respectively, which shows that the discriminatory power was low
and particularly s0 wheh ‘compared to that of other items in the test.
One other set of items in Level B, those for measuring the use of
contggt clues, appeared to be very easy for this sample, one item
being the exception. However, this item (38) did not appear to be
discriminating very well between high and low achievers on the total
test, although it may have been functioning at what might be considered
a satisfactory level for the part of the test to which it belongs.
Although another item (36) in this set of four items on the use of
context clues was passed by 95% of the sample, it still seemed to have
discriminating power for both Level B and the total test.

Level C had a lower reliability coefficient than Level B but this
was most likely a function of the fact that Level C has 11 items less
than Level B. In Level C, only one item (57) in the set of four items
for measuring the use of context clues was exceptionally easy for the
sample. Also, one item (46) in the set of five items intended to measure
structural analysis did not seem to have a high level of discriminating
power for Level C nor did it reach a satisfactory level of discriminating
power for the total test . . .

The means and standard=deviations for the parts and total Test of
Word Attack Skills are given in Table2.7. This table also shows the
range of obtained scores in the sample as well as the total possible score.

¢

Table 2.7

WMEASURES UF CENTRAL TENDENCY AND DISPERSION OF SCORES
ON THE TEST OF WORD ATIACK SKILLS

| j |
v Total Range of } i
Possible Obtained H |
Test/Level . Scaore Score; i Mean ' Standard Deviation
. t ! '
Total Test 66 |15 - 66 | 50.0 . 9.3
Level A 13 U713 12,4 1.1
. !
Level B 32 5 - 32 ! 24.5 r 5.0
! t
Level C 21 | t-21 | 132 | 4.0
e 1 j
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This information reinforces the discussion‘above regarding the
difficulty of the test. Level A was obviously extremely easy. The
test as a whole as well as Level B and C appeared to be relatively easy
for this sample also, but there seemed to be a sufficient range in scores

to indicate that the test was measuring a wide range of ability within
the sample.

L}

The Test of Oral Reading. This test was intended to consist of
four passages of increasing difficulty. The first three passages were
to gorrespond to the three parts of the Test of Word Attack Skills,
Levels A through C, which also were to be of increasing difficulty.

That is, Level A in the Tkst of Word Attack Skills was to correspond to
the first pasgage in the Test of Oral Reading, Level B to the second
passage, and Level C to the third passage; each of the three levels in
the Test of Word Attack Skills were to be based upon the decoding skills
defined in the hierarchy outlined by the committee and each level was

to have a corresponding passage in the Test of Oral Reading. The fourth
passage in this test was to be taken from the 170 reading tasks in the
National Reading Performance Survey, the passage being at the fifth-

or sixth-grade reading level. Figure'2.1l shows the mean level of
difficulty on a common scale for each of the three parts in the Test of
Word Attack Skills as well as the level of difficulty for each of the
first three passages in the Test of Oral Reading. Also shown 1is the
range of item difficulties for the Test of Word Attack Skills.

It is to be noted that for this sample the third passage (Level C)
was casier than the second passage (Level B), although the percentage
passing each of these was very close. The passage for Level C was
passed by 60%Z of the sample while 59% passed the Level B passage. Eighty
percent of the sample passed the Level A passage, yet this passage was
more difficult than any of the items on Level A of the Test of Word
Attack Skills. The level of difficulty of each of the passages was not
the same as the mean level of difficulty of the part on the Test of Word
Attack Skills to which it was to correspond, but the level of difficulty
for each of the passages B and C was within the rfnge of item difficulty
for its corresponding part on the Test of Word A ack Skills.

The fourth passage in the Test of Oral Read!gg, the one from the
National Reading Survey, had the highest level gf difficulty. Further,
the level of difficulty for this passage was hiéher than the mean level
of difficalty of any other measure in the study; Only 32% of the sample
passed this passage. .

1
1
1




Figure 21. Meln Levels of Difficulty and the Range of Item Difficulties
;J; the Levels A, B, and C on the Test of Word Attack Skills
aﬁd the Difficulty of the Levels A, B; and C Passages on the

Jest of Oral Reading

of .of
Word Attack Oral
Skills Reading

L J
The scale used is an index of difficulty (Delta) ‘that ranges from
6.0 to 20.0: 6.0 being very easy to 20.0 being very difficult

(Thorndike, 1971, ppP. 139-140).

Note:




37~

Intercorrelations for All Measures in the Study

Table 2 .8 p}esents the intercorrelations for the measures. Generally
sppgaking, all but one of the measures appear to correlate with each other
at a significant level. The notable exception is the Alphabet Test, a
very easy test, which appears to correlate at a significant level only
with the Survey of Reading Material, the total and the easy part .(Level A)
of the Test of Word Attack Skills. In addition, Level A of the Test of {
Word Attack Skills does not appear to show a significant level of corre-
lation with the passage from the National Reading Survey, the most difficult
passage in the Test of Ocral Reading. It is important to note that corre-
lation coefficients tend to be suppressed by lack of score variance, and
for some measures in this study there was little score variance.’

Discusaion of the Results

The Decoding Instrument. In order to determine whether or not the
inability to answer correctly the adult functional reading tasks in the
Survey of Reading Materials is attributable to inaldequate decoding skills,
it is necessary to determine if the decoding instrument developed for
this study was a valid and adequate measure of decoding skills. Before
focusing on the decoding instrument, it is necessary to put things in
perspective. The data available is‘'based on a rather small sample, 77
adults. Further, the sample was not a random sample of the adult popu-
lation consisting of those both with or without major decoding precblems,
although the sample selection was based on obtaining a wide range of .
reading ability. To this extent, conclusions drawn from the data could’
be rather tenuous and in need of further consideration through either
replication of this study with other sample(s) or new studies which take
the information here and build upon it, possibly through further develop-
ment of the measures. With this in mind, it is possible to turn to a
discussion cof the decoding instrument.

First, the question of validity is examined. Ome reason for
including the passages in the Test of Oral Reading was to build into
the study a way of mezsuring concurrent validity for the paper-and-pencil
test of decoding skills., Although every effort had been made to restrict
the decoding skills required to read each of the first three passjges
in the Test of Oral Reading to only those decoding skills being mggsured
by the corresponding part of the Test of Word Attack Skills, the data
may give the impression that this was not done,.since the mean level of
difficulty for each of the parts of the Test of.Word Attack Skills does-
not correspond to the level of difficulty of the passage to which it was
to correspond in the Test of Oral Reading. However, each test contained
only a sample of the skills to be tested and it was not possible to,
sample exactly the same components of a skill in both the Test of Oral
.Reading and the Test of Word Attack Skills. Further, the data shows
that the. passages do not fall into a hierarchical order in terms of level
of difficulty but this may be a function of the scoring criteria. The
Level B and C passages are not in the order intended in terms of level
of difficulty; they are reversed. The criterion for passing the Level A
or B.passage was to allow no more than one error whereas for the Level C.
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passage no more than two errors were allowed. ™o other words, perhaps
passing the Level { passage was made easier by allowing one error more
to be made than was allowdd for the Level A or B passage. This is certainly
something to:be considered in the subsequent use and/or development of
this instrument. Perhaps for the reasons given abové the mean.levels of

. aifficulgy for the tﬁ%ee parts of the Test of Word Attack Skills were not
congruent with the levels of difficulty for the first three passage$ im
the Test of Oral Reading, yet this does not mean that the paper—and-
pencil test of decoding skills was not valid. Table 2.8 shows that the
corresponding levels of the two tests are gignif&captly correlated at the
.01 level. . .

i
~

. ¢ What becomes apparent from'%he data for the Test of Word Attack
Skills and the Test of Oral Reading is that, given the two tests with

the scoring criteria/ptocedures used in this study, the oral reading

of the passages' does not ‘provide the range of information about a subject
or a sample that the Test of Word-Attack Skills does. This might not be
the case, however, if the scoring were differ8nt for the oral reading.
Apparenfly, this is an area which requires additional investigation.

« Perhéps because decoding is a complex process it has been difficult
“to define. Even when great care has been taken in defining it, as was
‘the case for this study, there are still questions to ask, One such.

question is: Does oral reading of a passage serve in determining. con-
current validity for another, measure that calls upon decoding skills

for' graphemes and morphemes not, in connected discourse? Perhaps
"fluenty of decoding" is one factor that may affect results ‘on one
meggure but not the other. And this may .not be all. It might be that
decoding individual:graphemes and morphemes may call upon skills that
are in some way different from thosé for decoding sentences and/or
passages even when they are to be read word by word. [Jhis, of course,
is not.a new thought. It was recently well discussed at a conference
on th'e relationships between speech and learning to read sponsored by
the National Institute of Health (Kavanagh and Mattingly,' 1972).

i

~

Before leaving the discussion of the decoding instruﬁgkt, it,is
necessary to comment qn the remaining measure, the Alphabet Test.
This test was included because of:the many findings that have shown
knowledge of the alphabet to be a predictor of reading achievement in
children (Chall, 1967, pp. 155-159). The data £rom the present study
showeg that almost the entire sample had mastered the alphabet, yet :
some ,of those who had did not do well on the Other decoding peasures. %
. Further, it was noted that the Alphabet Test appeared .to be significantly
. correlated only ‘with the Survey of Reading Material (at the .01 level),
the total Test of Word Attack Skills (at the .05 level) and Level 4,
the easy part of the latter test (at the .01 level); however, feor the
Alphabet Test there was little score variance. For another sample with
greater variability in scores on this test, the correlation coefficients
may be larger than they are for this sample. Speculation is possible.

4 N . ~ ’
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.Could it be that knowledge of the alphabet may not be as good a pre- v
dictor for some aspects of reading achievement in adults as it is for
other aspects? Perhaps it best predicts achievement for the reading,
skillﬂs) that are most like the skill(s) required for learning the

_alphabet, for exemple recognizing a symbol for its orally given referent.
Clequy, additional research is needed in this, area; in fact, a study
includin _Epgrgssion analysis might.well provide greater insight as to
the strgngth ‘of a factor like knowledge .of the alphabet as a predicter

- of the various aspects of reading achievement, granted a difficult task
since the components of reading have yet to be generally agreed upon
(Farr, 1969). '

’

Ability to Decode as Related tdSuccess on the Survey of Reading
Material. As was expected, the data from this study clearly indicates
that the ability to decode is a predictor of success on the Survey of
Reading Material, a sample of the adult readipg tasks in the National
Survey of Reading. All of the decoding measures were significantly
correlated with the Survey of Reading Material at the .0k level.

To illustrate this point further, Table 2.9 lists the mean scores
, on the Alphabet Test and"the Test of Word Attack Skills -for five groups
of adults with increasing scores on the adult reading tasks. Each
group contains approximately 20% of the sample. It is obvious from
this table that those who do well on the Survey of Reading Material
also tend to do well on the other tests. |

. Table 249

DISTRIBUTION OF MEAN SCORES BY QUINTILES
FOR THE SUR\MR_EADING MATERIALS

T
&

' Test' of Word Attack Skills

Survey of Reading Mater®al

-

= . - :

"Score Igterval Mean -| Alphabet Test Leved A hLevél B ‘ Level C Total
30-33 30.9 |~ 25.9 12.8 26.9 16.5 56.2
25-29 27.6 25.9 12.6 26.8 | 15.9 55.4
19-24 21.2 25.6 12.7 24.3 13.6 50,6
14-18 16.4 ©.25.8 12.5 24.2 12.3 48.9
(1-13 7.3 25.3 11.7 21.9 10.3 43.9
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An attempt was made to determine a critical score on the various
decoding measures which would predict success on the Survey of Reading
Material (Guttman, 1941; Guilford and Michael, 1949); however, this was
not possible given the data from this sample. Again, the characteristics
of this particular sample Qnd/or the scoring procedures for the various
measures may have been factors in preventing the identification of the
critical score. Also, the instruments appear to need further development
work and refinement. Further instrument development and research is
_indeed indicated to determine if there is a critical decoding score (level
of ability) to ?redict success on the adult reading tasks.

%

Summary % .

This study has been only a first st§;’in the direction of solving
the question to which it was addressed. In the discussion above,
additional efforts are indicated. Clearly, the decoding instrument
used needs further development work before it can be considered to be
in a final form for use.as a measure to diagnose decoding ability in
adults. Also, further research is needed to identify a critical score
or critical level of decoding ability for adult functional literacy.
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1]
SPECIFICATIONS FOR A RESEARCH INSTRUMENT

FOR EVALUATING WORD ATTACK SKILLS IN ADULTS

’
L2

.

-

I. Naming the letters of the\igphabet

) II. Reading three passages which are constructed to evaluate specific .
. ¢ skills that are believed to develop hierarchically. ' -

3

The tocus of each of the three paragraphs will be as follows:
*Level A - Auditory discrimination )
Visual discriminatiom .
Recognition of basic sight .vocabulary
Use of context clues

*%*Lavel B - Recognition of initial consonant sounds and their
’ graphemic options'®

Recognition of final (ending) consonant sounds and
their graphemic options

Recognition of short vowel sounds and theit graphemic

¢ options

Recognition of long vowel sounds and their graphemic options

Recognition of diphthongs and their graphemic options

Recognition of digraphs such as. some vowel digraphs
(ay, ea, ee) and consonant digraphs (sh, th, ch) and
their phonemic options .

Use of context clues X

Use of structural analysis such as some derived forms
(re-, dis-, mis-, un-, -est, -er, -tion, —[a]ble),
pluralization, c¢ontractions

. x%xevel C - Use of structural amalysis including derived forms,
- pluralizations, contractions, verb teuse, inflectional
. endings.

Recognition of digraphs, including vowel digraphs, conson-
ant digraphs, VC digraphs, r controller and their
phonemic options

Use of context clues : P

Syllabication

Blending syllables

Note: * = Approximately upper first grade
*% = Approximately upper second or early third grade
kkk =

Approximately middle or upper fourth grade
(A fourth paragraph from the National Reading Survey will be given ~
following the three above (Level A-C) and this fourth paragraph
. . ,will approximate & fifg or sixth-grade level). )

[ 4
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Level A is the 6ase level with Level B at a higher level and
Level @ the highest level to be tested.

- Working through three sets of test items—one set for each passage~-
each of which focuses on the skills in the passage to whigh it
pertains.
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TEST ADMINISTRATION PROCEDURES

o

The examinee will be asked, first, to identify.letters of the
alphabet as they are said. Second, the examinee will be asked to read
the Level A paragraph, then, the Level B paragraph and, finally,
the Level C paragraph, in that order. If the examinee cammot read the
Level A paragraph, he will not need to go further but will be agked if
he can read any words in the other two paragraphs. If he reads the
Level A paragraph, he will be asked to read the Level B paragraph. If
he cannot read the Level B paragraph, he will not need to go further
but will be asked if he can read any words in the Level C paragraph.

If he can read the Level B paragraph, he will be asked to read the
Level C paragraph. *

The scoring of the paragraph readings will be as follows:

- Only 5 errors per 100 words will be permitted; this ratio of
errors will be maintained for paragraphs of more or less than
100 words.

- Errors include:

omission (except articles or words that appear more than once)

Y substitution
A additions (such as insertions)
\i position change

needed aid in pronunciation
mispronunciation (except when examinee follows rules of
pronunciation but word does not)

- That which are not errors include:

repetiton
. pausing (hesitations of short periods of time)
not following punctuation

In addition to the paragraph reading, the examinee will be given
three sets of test items covering the skills on which the paragraphs
focus.
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, CHAPTER 3 .
RELATIONSHIP OF FUNCTIONAL READING TO PERFORMANCE ON CLOZE TESTS

In Chapter 2, the relationships between functional reading and
decoding skills were studied in order to determine whether inability
to read functional materials is due to lack of decoding skills. 1In
this chapter,-relationships between functional reading and performance
on cloze tests are examined. The cloze test, as explained below, is a
method for assessing reading skill. Measures obtained by cloze tests
have “been related 4o measures obtained by more traditional test® imn an
attempt to validatd thegmethod. In this phase of the study, scores on
functional reading tests®and scores on cloze tests are related in an
attempt to demonstrate concurrent validity between these two methods
of measuring reading skill.

Selected Rgading Tasks

The reading tasks were a subset of the 170 functional reading
tasks developed by Educational Testing Service as part of the Adult
Functional Reading Study. Each reading task consists of two com-
ponents: 1) a stimulus that is a sample of realistic reading matérial
the comprehension of which is judged to be of high benefit to the
reader; and 2) a required performance that serves to indicate whether
or not the stimulus was comprehended. The reading tasks have been )
administered to a national probability sample of 8,000 adolts and data
on the difficulty of each task are available (Murphy, 1973).

Selected Cloze Tests

The <loze tests were based on a subset of 36 passages that had
been scaled for difficulty using an extensive set of tests (Coleman
and Miller, 1968). Available for each passage are data related to
difficulty based on: 1) percentage of correct responses on cloze tests
in which every fifth word was deleted; 2) percentage of correct responses
on cloze tests in which one word per passage was deleted; 3) percentage
of correct responses when subjects guessed every word after seeing the
preceding word in the passage; 4) percentage of correct responses when
subjects guessed every word after seeing the preceding word, after having
read the passage once; 5) the difference between #3 and #4 which is
interpreted as information gain; 6) mean number of content words an
adult recalls after studying the passage for 60 seconds; 7) mean Sub-
jective rank order of difficulty as ranked by 14 judges (Aquino, 1969).
It should be pointed out that these data, while extensive, are based on
college student subjects, and the degree to which they are generalizable
to other populations remains to be established.
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Advantages of Cloze Tests

Cloze tests are of interest for both practical and theoretical
reasons. The primary practical advantage is that cloze tests are ex-
ceedingly simple to constguct. Every nth word is deleted from an
appropriate passage and the subject is asked to "fill in the blanks.'
That exceedingly simple test construction process leads to scores that
are "highly valid measures of the readability of printed materials and
the comprehengion of readers" (Rankin and Culbane, 1969).

Prom a theoretical point of view, cloze tests have a significant
advantage over traditional tests of reading comprehension in that the
copstruction of cloze tests can be based on an algorithmic, replicable
procedure free of bias. Consider the fact that traditional reading tests
generate scores based on the questions that have been written to measure
comprehension of a particular passage. It is well known that questions
of various levels of difficulty may be written for the same passage. For
multiple-choice questions, the same stem will provide items of various
levels of difficulty depending on the distracters that are selected to
accompany that stem. For a given population, the percentage of correct
responses to a set of questions on a reading passage depends not only on
the inherent difficulty of the passage itself, but also on the particular
set of question stems that happen to have been written and on the particular
set of distracters chosen for each question stem. The choice of question
stems and distracters is, to a great extent, a function of the personal
biases of the item writer.

Using ‘traditional tesTs of reading comprehension, it is not
possible 1o make rigorous judgments of the difficulty of written text.
Measures of the difficulty of a set of questions based on a given text

are obtained and inferences are made about the difficulty of the- text.
It must be kept -in“mind, however, that a different set of questions
based on tﬂﬁﬁsame text would lead to different judgments of the diffi-
culty of that text. On the other hand, it must be noted that traditional
reading test%allow the measurement of relatively distinct skills such
as understanding of the main idea, making inferences, etc., which are
not measured by cloze tests. While the question of the exact nature of
the skill tapped by the cloze procedure remains the subject of debate,
and the way in which this skill is related to the reading process
requires further elucidation, it is clear that success in this task
requires a'sensitivity to the redundancy and syntactic structure of
English. Thus cloze tests go beyond the vocabulary and general know-
ledge demands of traditional coﬁprehension items, and are compatible
with linguistic theories of reading.

The use of cloze tests obviates the biasing effect of the item writer.
It becomes possible to strictly delimit the universe of all possible cloze
items for any given string of text and to generate strictly random samples
from that universe allowing unbiased estimates of performance on the
universe of items from performance on the sample of items (Bormuth, 1974).
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Score Interpretation of Cloze Tests

Because the use of cloze tests has been rare in comparison with
the use of tradjtional measures of reading ability, potential users
have been unable-to genergte an .Jntuitive understandingtof various
levels of cloze test performance. .1Is 35 percent correct an acceptable
score? Or is 85 percent ‘correct réquired to indicate comprehension of
reading material has been attained?

The wide experience with traditional measures has shown certain
".ules of thumb" to be useful: 75 percent correct on a set of tra-
ditional questions has been generally accepted as indicating a level
of difficulty that is suitable for instructional use, and 90 percent
correct has been accepted as indicating a level of difficulty that is
suitable for independent study (Harris, 1962). This, in spite of the
fact that a given absolute percent is a function of the items to at
least as great an extent as of the difficulty of the passage.

Efforts have been made to show the relationship between tloze
test scores and multiple-choice test scores (Bormuth, 1967; Rankin
and Culhane, 1969). 1In general, a cloze score of 40t 4 percent can
be taken to be eguivalent to a raw score of 75 percent on a typical
multiple-choice test based on the same reading materials.

Comparable Reading Task and Cloze Test Difficulties

One way of relating the reading tasks and the cloze passages was
to compare the difficulty levels of the selected reading tasks with
the difficulty levels of the selected cloze tests. Each reading taSk
produced a binary score: right or wrong. Each cloze test, however,
could produce a range of scores from O to 30, scoring one point for
each deletion correctly replaced. The difficulty of each reading task
could easily be stated as the percent of the population that selected

the correct response, In order to obtain comparable data for each

cloze passage, a cutting point had to be selected on the score scale at
or below which the passage would be scored as "wrong,' and above which
the passage would be scored as "righte"

Bormuth (1971) has given evidence that readers who score less than
approximately 35 percent on cloze tests can gain little or no information
from materials at that level of difficulty. Since the reading tasks

. . were designed primarily to discriminate between literate and illiterate

populations, the score level congruent with the ability to gain infor- |
mation from a passage was selected as the cutting point. For the current

.study, the difficulty of a cloze passage can, therefore, be stated in

terms of the percent of the population that score 11 or more deletions
correctly replaced. That percentage can be compared directly with the
percentage of the population responding correctly to a reading task.

Clearly, the mapping of reading task difficulty into cloze test
difficulty is not unique. It will vary if the cutting score on the cloze
test varies. For that reason, data are reported that will allow the
mapping to be done for all possible cutting scores. Such a comparison
is meaningful only to the extent that the two sets of tasks covary.

That is, to the degree that those who pass the reading tasks include the
people who experience success on the cloze tasks. The extent to which
this is the case will be discussed iu a later section. '

ey |
J& .
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Test Description

Six tests were constructed, each containing 18 reading tasks
and three cloze passages. The three cloze passages and three reading
tasks, common across grades, were placed in the same position in each
test booklet. The 15 remaining reading tasks weré ranked according
to difficulty level on the national survey. However, rather than
simply ordering the tasks in the test booklets according to difficulty
level, four of the easier tasks were placed at the end of each test
booklef. This was done to insure that -etudents would have the oppor-
tunity to attempt the more difficult reading tasks. Our intention
was to allow sufficient time so that non-responses could be interpreted
as inability -to respond correctly. If some students did run out of
time, then the last few items could be deleted from the analysis with-
out losing the range of item difficulties present in the study.

A complete description of the six tests, two for each of grades
7, 10, and 12 is given in Table 3.1. Cloze passages are identified by
the letters A through H. The reading tasks are identified by the
listings used in the national surbéy. _Reading tasks aqministered
*across grades are noted by asterisks. )

Table 3.1 .
, TEST DESCRIPTION ’ L
Page "Grade 7 Grade 10 Grade 12
1 - 11 I 11 I jiy
1 4=2 4-3 _ 5-6 7-14 6-1 9-11
2- 2-2 1-2 * 6-8 10-4 1-17 °~ 5-10
3 A B B c - c D
4 2-3 4-1 3-10 10-9 4-10 1-16
5 c D D E E F o~
* 6 1-1 - 8-1 1-1 8-1 1-1 8-1
7. 7-2 1-3 6-2 5-1 6-14 8-8
8 3-1  2-1 5-16 6-6 =14  2-17
9 E F F G . G H
10 .. 6-3 2-10 2-8 6-12 ©1-10 5-11
*11 10-11 7-3 10-11 7-3 -~ 10-11  7-3
12~~—7-5 8-4 10-7 3-12 ~ 8-13 10-15
13 8-6 9-7 7-6  -9-6 4-15  4-13
14 4-6 3-4 1-1t  7-4 . 3-13  8-9
*15 " 6-9 6-13 6-9 6-13" " 6-9 . 6313
16 1010 9-5 8-5 7-12 3-15 10-17
17 1-14 1-6 9-9 3-5 5-15" 9-13
18 2-6 9-2 3-8 8-7 8-15 6-16
19" 9-1 '5-2 -7 10-2. -+ 8-12- 4-16
20 10-8 5-3 7-9 6-4 6-11 9-10
21 2-11  9-14 5-13  4-9 2-16 9-16




-55- .

Test Administration

The tests were administered by four ETS staff members in student
~ classrooms. Each class was testled on two consecutive days. Students
" who were absent on one of the days completed only one test. Average
administration time was approximately 45 minutes. Some ‘teachers re- .
mained in the classroom, assisted in distributing the materials, and
showed considerable interest in the test administration and materials.

After the tests were distributed, brief instructions were given
to -the students on marking procedures for both the*reading tasks and
the cloze passages. Students indicated their responses directly in_..°
the test booklets. Although the test was not strictly timed, -the students
were asked to move on to pages 4, 6, and 10 after intervals of approximately
ten mingtes if they had not already done so. The students were encouraged

to go back over the test if they finished early.

. Scoring
2

Each student was assigned a unique identification number which
was used to match the two test booklets for the two consecutive days.
Then the reading tasks were scored as right, wrong, or omit“using the
coding specifications for the national survey. The cloze passages .
were scored allowing exact replacement only. ‘Every item was scored
as right, wrong, or omit. Interpretable misspellings were scored as
correct. The item scofes were then transfered to machine scorable
answer sheets for the analysis.

'Results

Based on the observations of the ETS test administrators, most
students found the materials ta be interesting and motivating, although
some 12th grade basic classes showed a di3pasition to treat the task
with no more seriousnegs than, from their perspective, it deser&ed.
Some students asked guestibns abaut the materials at the end of e
testing session; a few were observed discussing the materials and \ » .
arguing®#about their responses. The total sample of students tested
was 7873 244 in grade 7, 257 in grade 10; and 286 in grade 12. 1In al
32 classes in 7 scheols participated irf this study. '

The means aé%*étandard deviations for the six functional reading \ *
tests and the eight cloze tests are given in Table 3.2, The reading -
tasks administered to the 12th grade students were more difficult than
those administered to the 10th grade students. The least difficult
tasks were adminictered to the 7th grade students. The complete item
statistics for the reading tasks are given in Table 3.3. As explained.:
earlier, it was projected'that students would have sufficient time to ’
complete all the tasks and that non-responses would be 'interpreted as
inability to respond correctly. Moderately large percentages of students’
Womittéd the last few items. For this reason, the percentage of non= .
<response§ is also given for each item, For comparison purposes, the-

, .
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Table 3.2, -

DESCRIPTIVE STATISTICS

) s . Grade 7 Grade 10 Grade 12
§ . Mean (SD) Mean (SD) Mean (SD)
Reading Tasks ‘ - .
. Test I - 14.8 (4.2) 13.9 (4.8) 10.0 (5.3F
L Test 11 - 14.7 (4.3) 13.9 (5.2) . 10.9 (5.8)
' Cloze Tests ) ’ N
4 A 13.7 (6.3) ,
. B 17.9 (5.8) 17.0 (6. o
c 16.3 (6.5) . 17.5 (6.3} 16.3 (7.5)
- b D 12.5 (5.7) 13.7 (5.8) 12.6 (7.3) .
E @ 5.3 (4.0) . 6.8 (4.6) 6.8 (5.1)
N F // 7.9 (4.6) 9.2 (5.2) 9.2 (6.0)
G : 8.7 (5.4) 8.7 (5.7)
H v ‘ 12.4 (13.2)

- iculty levels from the pational survey are also included in
- 3.3. Common items have been marked with asterisks to allow
c arison across grades. In general, the 10th grade students per—_
. formed better than the 7th grade students, and the 12th grade students
: performed abouc-gyxwell as. the 10th grade students. '

-~ The percentages of students who "passed" the cloze passages,
* i{.e. filled in 11 or more blanks correctly, are given in Table 3.4.
On the more difficult cloze passages, the students performed as
N would be expected. On passage B (grade level 1.5), the 10th grade
° stggents scored sl}gh&ly lower than the 7th grade students. On
. pa®8age C (grade level 5.7), the 12th grade students performed less
well than the Ichggrade students. This is not an uncomton finding
igihen a single pabsdge is used for a cloze test across grades. When
. the vocabulary included in the passage is more akin to that of the
*  younger students, older students tend to use more complex synonyms.
Since scores are based on exact word replacement, older students yend
to score less well. The result is not important in this study as the
_relationships between the cloze tests and the reading ‘tasks are inter-
preted only within grades, That 'is to say, a cloze test and a reading
task may have similar difficulty levels- for grade 12. That relation-
ship may or may not hold true for the other grddes. For example,
passage C is about as diffTeult for the 12th grade students as is the
common reading'task 10-11. That is not the case for the 7th grade
students. %able 3.4 alsc presents coefficient alpha reliabilities
for each passage. As expected, maximum reliability oceurs for each
grade if a passage is of intermediate difficulty for that grade.

.
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Table 3,4

CLOZE TESTS
ITEM STATISTICS

Cloze Grade Grade 7 Grade 10
Passage Level % Pass alpha % Pass

7.1 77 -~ (.87)
93 (.81) 92
88 (.87) 96
78 (.86) 84
9 (.81) 26
29 . (.83) 51
49

A\

As mentioned at the beginning of the chapter, the criterion
score used on the cloze tests was 11. Students who filled in fewer
than 11 blanks correctly failed the cloze test. Other cutting scores
are possible. Complete distributions of the students on the cloze
tests are available for every combination of reading task and cloze -
passage. These data are for those students who responded to both.

It allows cloze passages and reading tasks to be compared across days.

Of°course, the numbers of students included for the various combina-
tions are different. For this reason, the difficulty levels for the
cloze passages and the reading tasks differ from the overall values
given in Tables 3.2 and 3.3. However, this information is noteworthy.
Many students who fail the cloze passage manage to pass many of the
Teading tasks. This is another way of looking at the difficulty
levels. 1In view of the fact that the stated grade levels for the
cloze passages ranged from 1.5 to 9.6, the data suggest that many
students who are unable to "gain information'" from these passages are
able to respond correctly to ordinary real life reading tasks.

Relationships Between the Cloze Tests and the Reading Tasks

. why should any relationship be expected between these cloze tests
and the reading tasks? Both are tests of reading skills. Admittedly,
they may relate to different facets of reading. The reading tasks are
everyday kinds of tasks. The eloze passages are paragraphs from a series
of reading texts. In'general, the scores of the students on these two
tests are moderately correlated. Students who perform well on one test
perform well on the other , in general. Thus the two tests tap a common
factor of ability as well as possessing specific and error variance.

.
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Table 3.5 gives intercorrelations of the total reading and cloze
scores for each day. Correlagions above the, main diagonal are based
on all students present for both days of testing. Students who omitted
entire cloze passages were glven zero scores for those tests. The
generally lower correlations below the main diagonal are missing data
correlations, with students not attempting certain cloze passages
counted as missing for those passages. Entries on the main diagonal
are reliabilities, coefficient alpha in the case of the reading tasks,
and split-third reliabilities based on each day's median correlations
for the cloze passages. ’3

. P an

Examination of this table reveals that the reliabilities range:
from .78 to .90; with the lowest reliabilities occuring among the 12th
grade students. The highest correlations in each grade are those of
the two days' cloze totals. The two sets of reading tasks were next
most strongly related, and tended to covary with the cloze scores at
almost as high a level, with a value of about .70 for grades 7 and 10,
and .55 for grade 12. Interestingly, no consistent evidence emerged
of a higher relationship afiong reading tasks and cloze tests given on
the same day than in those given on different days. For each grade,
reliabilities for the total reading and cloze scores are also given in
Table 3.5, along with thé correlations of these totals. It is clear
that the two tasks have a large proportion of their reliable variance
in common. In grade 10, for example, the reliabilities of the two
instruments would place a theoretical upper limit of .87 on their
intercorrelation if they were measures of exactly the same trait. The
observed correlation, .77, tells us that nearly 60% out of a possible/
78% of ‘the variance in the cloze tasks is ppedictable by reading task
perforfiance. While not unidimensional, the E@sks §g¢m to be tapping
quite similar jabilities. - <

. - r-" s

The above results indicate that it makes sense td compare the
difficulty levels and at least propose tentatively that students who
can complete certain passages can probably pass certain common functional
reading tasks. In grade 7, for example, passage A, using the 35% criterion
score, is about ag difficult as items 10-11 and 7-3. if the items are
_ ranked according to difficulty level, then specific paSsages Can be matched
at appropriate levels. This has bgen done in Table 3.6?‘{Because the read-
ing tasks were generally easier than the cloze passages,»in some instances
a cloze passage ranks below all the reading tasks. If students could read
such @ cloze passage they could probably read most of the reading tasks
above it. Of course, it dogs not follow that students who cannot read
the passages cannot read the less difficult reading tasks.

1
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Table 3.5

RELIABILITIES AND INTERCORRELATIONS

Grade 7
RI R II -
R I (.88) 76
R II .76 (.86)
c11 .65 .63
cl II .65 .68
CYI=A+C+E TCR = .78
CLII=B+D+F

Note: Above the diagonal, N = 227.
N ranges from 196 to 227.

&

clL I, cl II
73 - .70
71 .70

(.90) .87
.81 (.84)

TR = .86

c = .93

Below the diagonal,

Grade 10
R I R II
R A (.85) 71
R II 71 (.81)
c11 .75 .66
c1 II 71 .64
CLI=B+D+F TCR =..77

ClII=sC+E+G

Note: Above the diagonal, N = 223.
N ranges from 200 to 223.

CL T c1 II
71 .72
63 .67

(.84) .84
79 (.84)

TR = .83 ‘

'c = .91

Below the diagonal,

Grade 12

R I R II
R I (>83) 67
RII . .67 (.79)
cr - .61 .58
c1 1I AR .46
CLI=C+E+G TCR = .68
ClII=D+F +H

C
D

Note: Above the diagonal, N = 202.
N ranges from 162 to 202.

o
i

cL 1.~ Cl 1I
.63 .51
.62 * 52

(.78) .68
.61 (.80)

TR =°.80

fc = .81

Below the diagonal, -

CR = correlation of total reading and cloze scores
= reliability of total reading score

= reliability of total cloze score

R I: First day's total reading tasks scorj
R II: Second day's total reading tasks score
Cl I: First day's total cloze passage scores
Cl II: Second day's total cloze passage chres

L1
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At each grade level, students who failed to meet the 35%
criterion on cloze passages of moderate difficulty managed to pass
a large number of adult functional reading tasks. For example, in
grade 10, item 1 reproduces a soup label containing the brand name,
contents, directions, a recipd, and the ingredients which are labeled
"prepared from." The gtgmfﬁsks the students to circle the information
that tells "what the sodp ‘is made from." On one level, this may seem
to be a vocabulary item to test understanding of the word "prepared."”
~ Of the 231 students with complete data, 201, or 86.6% answered this
item correctly. Cloze passage D, a set of directions for making a
kite with a putative grade level of 6.0, was passed by 84.8% of the
students. Of the 196 students who passed the cloze passage, 178 or
91% also passed the reading tﬁsk. 0f the 35 who failed the cloze
passage, 24 or 68% also passed tgg,reading task. This implies that
the students who fail the "litefacy criterion" on this particular
passage are still able to respond corréctly to many)of the everyday
functional reading tasks.

Summary -

In this phase of the study, we have related the functional reading
tasks developed in the Adult Functional Reading Study to a few cloze
tests. In general, the functional reading tests were considerably less
difficult than the cloze tests. Only eight cloze tests were used, which
were available from previous research. The relationships found seem
reasonable and suggest further studies with materials more. appropriate
to given grade levels. Especially interesting would be a study of
cloze tests developed on more functional kinds of reading passages.

43
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CHAPTER 4

BASIC READING COMPETENCY IN THE SCHOOLS'

Are the reading tasks developed in the Adult Functional Reading
Study suitable for assessing the reading skills of school students? -
In an attempt to answer this question, ETS entered into a joint re-
search venture with the Bureau of Elementary and Secondary Educational
Testing of the New York State Department of Education. ETS agreed
to work with staff members of New York State in developing a prelimin-
ary test for experimental use with a sample of ninth grade students
throughout the state.

Instrument Development

Staff members of the Bureau of Reading of the New Tork State
Department of Education reviewed the reading tasks available in the
Adult Functional Reading Study for approp(igteness for use at the
secondary level and for interest to studentd. One hundred and twenty
reading tasks were selected for trial administration. These tasks
were in multiple-choice format as used in the Group Administration
Phase of the ETS project 8r were adapted to multiple-choice format
from the national survey formats. Consultants with experience in the
field of reading at the secondary level were invited to review the
selected tasks. Revisions and deletions were made on the basis of
these r¥views. The tasks were then grouped into eight forms with 14
or 15 reading tasks in each form. In developing the eight forms, a
moderate balance waggbuilt in based on the following critgria: topie,
skill, difficulty level, benefit, and form.

First Field Testing

-

_ A sample of schools was randomly selected from a population of
vew York State public schools with the following restrictions:

1. that the sample be representative according to* community
type, i.e., New York City, large city, small city, village-
suburban, and rural. ’

) >
that the sample be representative, by community type, of
the percentage of students receiving scores falling below
the Statewide Refetence Points on the 1973 Reading PEP
‘test. .

12

A summary of the sample of 2,033 ninth grade students is given
below:
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School Community Typg No. of Students
" New York City - 245
#2 New York City 414
#3 Large City 176 .
#4 Small City . 174 -
#5 Village - Suburban 230
#6 Village - Suburban 206
#7 Village - Suburban 307
’ #8 - Rural 159
#9 Rural 122

Students were allowed approximately 45 minutes to complete a form
(I4-15 items). This test was carried out in May and June, 1974.

Results .

Results show that the difficulty levels for the items ranged
from .35 to .97. The average difficulty for the eight forms was
.80. A distribution of item difficulties in the eight forus is
given in Table 4.1.

Table 4.1

Difficulty Level No. of Items Percent of Total Items

.

.90+ ‘48 41
.80-.89 26 22
.70-.79 14 12
.60-.69 12 10
.50-.59 . 8 7
.40-.49 5 ) 4
.30-.39 3 : 3

In general, the items discriminated fairly consistently between
upper and lower scoring halves of the students. Items with poor
discrimination indices were examined for possible revision. The
tasks were then grouped into two sets of 40 items eacH witfg some
items being deleted and some revised. The two sets of 40 tasks each
were then used as two forms of a new experimental "test."

-

Second Field Testing

In November, 1974, the twc forms of the experimental "test"
wete administered to all ninth grade students in eleven schools;
each student received one of the two forms. The sample of schools
used in this second field testing was randomly selected from a popu-
lation of New York State public schools, with the following re-
strictions:




1. %hat the sample be representative according to copfmunity-
type, i.e., New York City, large city, small city, village -
suburban, and rural. The schools were scattered throughout
the state.

2. that the sample include an intentionally ‘greater percentage
of pupils falling below the Statewide Reference Point on
the 1973 Reading PEP test. Specifically, the target sample
included approximately 40% of the pupils falling 'below
that particular standard as compared to the -30%Z that -
actually Qid fall below the Statewide Reference Point.

A summary of the sample of 2,520 students is given below:

% of Pupils Below SRP on .

School Community Type No. of Students 73 Reading PEP Test
A New York City 485 37
B Rural 160 37
c Village - Suburban 375 38
D Village - Suburban 375 - . 41
E . Rural .. 155 41
F * Small City 195 41
G Small City . 275 ’ 37
H Large City 550 38

Students were allowed one full class period (40-45 minutes) to com-
plete ‘a test. The tests were administered by classroom teachers.
Responses were indicated on separate answer sheets. Several members
of the ETS project staff and the New York State Bureau of Reading
observed the test administration in two schools and.interviewed a
small number of teachers and students to get their reactions. In

.- general, the reactions to these materials were favorable. Teachers

thought the mategials were reasonable for assessing functional read-
ing, Students thought the materials were interesting an re
motﬁvated to respond to them.

<
Results

-~ ' “

App:;ximately leOO students responded to each form of the ex-
perimental test. The' total possible scére on each form was 40. The
mean score on form A was 30.38 (S.D. = 6.46); the mean score on form

B was 30.10 (S.D. = 6.48). The difficulty levels of the items in

form A ranged from .34 to .95 with a mean item difficulty level of
.76. On form B. difficulty levels ranged from .33 to .96 with a mean
item difficulty level of .78. A distribution of item difficulties

in each form is given in Table 4.2. Using the Kuder-Richardson
Formula 20, the reliability of form A was .85 (S.E. = 2.5). KR20

for form B was .84 (S.E. = 2.5). In general, the number of students
omitting items increased rapidly toward the end of the test. The
test was not intended to be a speeded test. Therefore, this informa-
tion indicates that the test should be shortened or the time allowed
for administration lengthened. )

1

‘
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Table 4.2 .
Form A Form B
# of % of # of ’ % of
Difficulty Level Items - Total Items Items Total Items

.90+ - 10 25 13 33
.80-.89 13 33 9 23
.70-.79 7 17 5 7 13

. .60-.69 0. 0 6 15
i .50-.59 5 13 3 7
40-.49 - 2 5 3 7
.30-.39 3 7 1 .3

For comparison purposes, the scores of the studén;s on the 1973
Reading PEP test were also collected. The mean score for students
who responded to-form A was. 32.62 (S.D. = 8.76) on the PEP test. The
mean score for students who responded to form B was 1?7 58 (S.b. =
8.61) on the PEP rest. The total possible score on tie PEP test was
50. The correlations of PEP scores with scores on the experimental
basic reading competency test was .676 and .657 on forms A and B re-
spectively. The percentages of students falling below the Statewide
Reference Point on the PEP test were 37% and 307% respectively for the °
two groups. If 65% of the items on the basic reading competency test * -
is used as an arbitrary cutoff score for c mparison purposes, then
approximately 20% of the students are beloi this cutoff score. 'Whether
such an arbitrary score can be assigned real meaning is a question )
that must be seriously considered by persons who use this information.
The reading tasks in the experimental test have a certain face ‘
validity. But whether or not students who can respond correctly to
25 out of 40 such items are in some'way sufficiently prepared for
surviving in a real life reading world is an unresolved question at
present. Nevertheless, this kind of information has not been col-
lected heretofore. It may be helpful to decision makers in .setting
goals, ausigning priorities, and assessing progress if reasonable
agreement can be reached that thé test measures something valuable
for the educational svstem in general and for students in particular. --
This, as yet,ghes not,been done. , N . ’

The correlations (.676 and .657) .reported in the preceding para-
graph indicate that, in general, students who perform better than
other students on the PEP tests also perform better on the experi-
mental test. However, an alternative way gf looking at thé relation-
ship between performance on the PEP test.a d performance on the’bégic'
reading Eompetency test might be useful, New York State commonly
uses staninés for identifying groups of students. In general, students
are ordered from low to high on some tést scere. Then; the scores
are grouped with the following percentages in each of nine groups
from 1 to 9: 4%, ™, 12%, 17%, 20%, 17%, 12%, 7%, and h%. Thus 4 N
stanines 1-3 contain 23% of the students, 4-6 contain 54% of the )

) - -
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e students}'and 7-9 contain 23% of the students. Those stud&nts in'
the lowest three stanines aye considered to be below some cutoff
+ point. The score corresponding to the dividing point between the
third and fourth stanines is the cutoff score. This score is.used
. as a Statewide R erce Point. If the division into stanines is
performed each year, then a new Statewide Reference Point would be .
.determined each year, and there would always-be 237% of the studegts
) below the reference point. More commonly, a reference point is de- .
.- ; U termined for a givenlyear and then retajned for several years. Then '
LT progifgs can be verified if the percentdge of students/scoring below
‘ . the r&®erence point decreases. In New York.State, a Statewide ’
__Reference Point-was esgabL_}'she‘&,ﬂinA}%é_aeeefd—i.ﬂg—_ to—this procedu
B " Approximately 307% of the students were below this cutoff point in
L o .1973. Inm the sample of students who responded to the basic reading
’ competency, test, approximatelyy38% were below the cutoff point.

Fixing” the reference point is arbitrary. But it at least sets a

bench mark against which progress can be assessed. For qomparison
purposes’ the pércentages of students who fell above and below the .
'arbitfary cutoff-score of 25 on the basic competency test within the
.~ three groups of .stanines 1-3, 4-6, and 7-9 is given below:

k]

3

. : . Stanine ,
. ) A .

\g.

-

Note that ia this.biased sdmple of s
. the Statewide Referenceq?%in; on the PEP testas
e Qf:}bosé students
“‘studehts above the Statewide Refer
students "faided"
‘of this ilfudtration is that a somewhat
may be iden

Score& 75 or, better
Scored.below 25

e

1-3

217%

C17%

4-6

44%
3%

&

15%
0%

2

\d

&

a

tudents 38% had scored below
Approximately 55%
ﬁ}assed”‘the basic reading competency test. For
ence Point, about 5% of those

the basic reading competency test.
different set -of studknts
tified as in some way lacking in reading skills.

»

The main point

Due to

- .the nature of the materials in the basic reading competency test, it
e, ey Eheﬁ be more possible to efpidin to students the kinds of reading v
: .taské that they are unable to handle well than is the case with some -

‘standardized tests. In the long-run, students might. be better mo-
e . ‘tivated to improve their reading sk}lls if such information is avail-

-able to them.




e g

-73-

. CHAPTER 5

. - *w [
"
) THE ECONOMIC BENEFITS OF SCHOOLING~AND
. s ‘READING COMPETENCE* .
;- & ¢ l
. R % . .
Our purpose in this task is to estimate a statistical model
of the effects of schooling and literacy on earnings and employment
that will #low us to calculate the economic benefits of schooling

and compenpatory education. Our approach is in the spiric of .the

" earninge Ffunction literature, which has been recently and thoroughly

reviewed by Psacharopoulos (1973), but our findings extend the
existing literature in three important ways. Firsk, our data are
from a 1972 probability sample of the U:S. population over the age
of 16; previbus earnings functions have been for restricted subgroups
of the population, usually white males, and our data, therefore, allow
more detailed analysis qf the effects of race and sex on earnings
than'has hitherto been possible within a single data set. Second,

our data allow construction of a block-recursive model that examines
first the interaction of education and reading skill and, second, the
»determinants of-wage rate and labor supply. The economic benefits

of schooling and literacy skills can thus be decomposed into not

only their effects on each other, but also on wage rate and-labor
supply. Third, and most important, our data set inclides a measure

of each respondent's basic reading capability. The measure was- )
derived from a set of reading tasks constructed to assess the respond-
ent's capability to read the kind of material that appears frequently
in day to day life in the contemporary United States; it thus differs
in important ways from ‘the ability measures that appear in a number

of earnings functions. Perhaps its most important difference ig

that the imparting of reading competence at this level is perhap#

the foremo§t single objective stated by public school systems$

and over the last decade there has been a massive national effort
(funded ‘'under Title I of the Elementary and Secondary Education

Act of 1965) directed toward providing compensatory reading educa-
tion for those students who had failed to acquire the basic skills.
Therefore, in terms of policy implicationsz‘perhaps the principal
contributigam of our paper is to provide a preliminary and neces ily .
tentativeiessment of what the narrowly defined economic bene%s
would be oP™Warying degrees of success in our nationwide efforts at
compensatory yeading education. ’

The chapter: is organized as follows: In. Section I we describe
our basic models and data, #nd in Section II we present results from
analyzing our data by way of a standard earnings function. 1In

' t

.

'y .

*Mark Bl .R.G. Layard, and George Psacharopoulos made valua-
ble commentS¥ on an early version of this chapter, and the authors
are particularly indebted to -‘Henry M. Levin for helpful ideas and
comment s". ‘ .

T
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Sections III and.IV we estimate the block recursive models we actually
use to estimate benefits; Section III deals with the labor market part
of the model and Section IV deals with the schooling-literacy part
of the model. 1In Section V we develop our methodology for computing
total benefits, and, using the.empirical results of Sections III and
1V, compute the benefits of schooling and compensatory education pro-

. grams. Appendices provide more information about our data, and addi-
tional results based on some alternative approaches that are ment ioned
only briefly in the main text. i +

I. Models and Data

**‘**””**”**‘*‘*in‘thh?TEmtion“WE‘describe*first'thE'basic1mxﬂﬂ3”we*cohstdér‘**’*
for analyzing our data, than describe the data itself. Since we have

no information on a number of the variables that would, ideally, appear
in an analysis of this sort, we conclude this section by discussing

some of those missing variables and the implications their absence has
for-our analysis. '

Models. Figure 1 presents schematically the alternative block
recursive models we considered. The exogenous variables, those
ya}iables whose variations are not explained in the analysis -- seX, )
race, age, andeparents’ educations -7 are assumed to determine schooling.
and literacy. We .present, however, three a}terpative models for this -
process, which are labelled A, B, ‘Pd C in Figure 1. Models A and B
are strictly recursive, in that causatign flows in a prespecified
* one-way direction; in Model A, schooling is assumed to determine lit-

eracy, and in Model B literacy determines schooling (on the assump-
. tion that continued success and willingness to stay in school 1is
determined at least in part by reading competence). Model C is a
simultaneous one, assuming literacy and schooling to be simultaqeously
determined. Model C thus includes A and B as special cases and, were
it not for the problem of identification, our analysis would focus on
Model C. However, for a vartety of reasoms, discussed more fully in
the course of the paper, Model A seemed most suitable for analyzing
our data set; we thus use Model A in the text of the paper; and its
results are described in Section IV. In Appendix D, though, we
. present two-stage least squares estimates of Model C to be used for
comparison with Model A. ’ .

. ¥~
The next major box to the right in Figure 1 schematizes the

labor market model. Again there is the problem of whether to develop
a simultaneous or recursive model, and again there are three alterna-
tives, which we label i, 2, and 3, with the obvious interpretations.
In accord with most studies of labor supply based on survey data we
end up by assuming wages to affect hours worked but not vice versa;
our labor market results are thug based on Model 1, and our overall re-
sults.on Model A-1. Estimation of Model 1 appears in Section III. We
have again estimated the simultaneous model, Model 3, for comparison
and the results of this estimation appear in Appendix C.

-
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Since Models A and 1 are both recursive, the overall model we
N have chosen to estimate is-strictly recursive, greatly simplifying
: " problems of identification and estimation. We are mindful of the
potentiél distortions this particular specification may have, and
. discuss its specific advantages and disadvantages at a number of
points in the chapter. We also point out the direction of bias it
could induce in estimating the relative benefits of schooling and
compensatory reading education. '

variables and Data. In recent years there has been a consider-
. able literature examining the effects of education on earnings. Most
_ ____ of these studies; however, have been based on sampies that it ade
quate in one or more of the following aspects: small sample size, too
specialized a sample from which to form generalizations, or inadequate
measures of education and ability. In general, most studies have been
concerned with urban white males. Only in recent years have studies
on the earnings of blacks and women begun to be undertaken. For exam-
ple, studies of earnings of blacks have been made by Weiss (1970) and
Welch (1973), and studies of earnings of women may be found in Kreps
- (1971), Hoffer (1973), Woodhall }(1973), and Mincer and¢Polachek (1973).

o The sample data used in the present study, known as the National
Reading Performance Survey, were collected in 1973 for the U.S. Depart-
ment of Health, Education, and Welfare through a contract td Educational
Testing Service. There are several major advantages in using this sample
in preference to the others. First, it is a national probability sample
covering both men and women age 16 and over in all geographic areas.
Second, in addition to the usual socioeconomic and other background
variables which may determine earnings, data on educational level and
reading competence are also available. The availability of reading
competence data {s, for reasons ment ioned in the introductory para-
graphs of the chapter, especially important. Although the effects of
some measures of ability, such as IQ scores and Air Force Qualifying
Test scores, on_the level of earnings have been studied, it is plausi-
ble that reading competence is more subject to the influence of
schools, and that_the study of its effects are, therefore, of greater
*policy relevance.lo Third, our sample data refer to 1972, more recent
data than most of the data analyzed in recent literature, and thus
deserve special attention! Finally, the sample contains information
that allows us to estimate the labor market segment of the model of
Figure 1.

‘% The general survey design of the National Reading Performdnce
urvey was based on a probability sampling model, using households as .
basic sampling units. Everyone in the selected household, 16 years
of age and older, was to be interviewed. The necessity of callbacks
L and persistence to -acheive high completion rates was stressed; this
resulted in an overall response rate of approximately 70Z. The survey
instruments for each respondent consisted of a brief demographic
“ questionnaire and one of ten books each containing 17 reading tasks.
Oof the 7,866 persons interviewed in the survey, 270 responded only to

-
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the demographic questionnaire because they were visually handicapped,
uhable to read the headlines in a newspaper, Or simply refused to
answer the reading tasks.

The subsample used for the analysis reported in this paper is
Q limited to individuals of age 25 to 60 who reported some earnings for
1972 and who are either white or black.' Furthermore, individuals on -
whom information was incomplete were also eliminated from our sub-
sample. As a result of introducing these restrictions, the actual
subsample size used in this study becomes 2,308 individuals. The
means and standard deviations of variables in our total sample and
mf'——-—gw—f-f‘in—eaeh—e£4eufféguf¥taee-sex~subsamplesfafe~pfeseaeedrinfIable—5117~r
Appendix A contains the correlation mat;icés for the total sample .
and each of the subsamples. ’

.

. As can be seen from the table, in our sample approximately 6%
of the respondents are black and 417 are women. The mean age is about
39. The data also clearly show that men earned, considerably more than:
women as a result of working somewhat longer hours at considerably higher
wage/ rates. Years of schooling and reading scores are generally lower
for blacks, especially black males. Variables Hose meanings are not
self-explanatory in Table 1 are discussed further‘below. -

]

.-
Y: Earnings for 1972 reported by the individuals interviewed,
. measured in thousand dollars; v
. Ylt Wage rate computed by dividing earnings by work hours
( Y - Yy, ); |
Y2= Work hours, measured in thousands of hours worked ) ;

during 1972 (full-time workers who worked all year

around are assumed to work 2,000 hours);

- . X2= Reading scores, measured by standardized scores on oné

of ten sets of 17 reading tasks administered at the time
of the survey (the items were all designed to measure
basic literacy, and thus provide discrimination only
among those with low reading competence); .

Xy Potential work experience, measured by subtracting
schooling plus 5 from age - -
(X3 = X7 - Xl - 95);

X6= Other income, all family incomes other than those earned
by the individual interviewed, measured in thousands of _
dollars;

7= Age of individual interviewed;

<

10 Employment status of the individual interviewed (full-
time salaried workerg.= 0, qelf—employed and part-time
workers = 1).
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Missing Variables. A number of variables that are plausibly
important determinants of income were not available from the National
Reading Performance Survey, and their omission raises cautions in
interpreting our results. Four of the most imporgant categories of
missing variables are parental income, school quality, personality

«attributes of the respondent, and occupation of the respondent . Bowles
and Nelson (1974) mention results from a study by Hauser, Lutterman,
and Sewell (1971) that indicate parents' income to affect adult status
independent of their education. Sewell and Hauser (1972) report direct
effects of father's occupation on son's occupation, and father's income
on son's. Thus our inclusion of only parents' education as a proxy for.

SES clearly limits our analysis.

A second category of variable missing from our data set is some
measure of school input quality. Early work on the effects of school
quality measures, €.g., Welch (1966), concluded that there were impor-
tant effects; but Welch had available only highly aggregated data from
which to draw this conclusion. More recent analyses using recursively
structured earnings functions -- Ribich and Murphy (n.d.), Wachtel
(1974) -- also find positive effects; much of the effect is through
the influence of quality measures on years of educational attainment.
Both the Ribich and Murphy and the Wachtel samples provide informa-
tion only for males; their samples are further specialized in that
Ribich and Murphy have data only for very recent entrants to the
labor market (Project Talent data) and Wachtel only for high ability
individuals (NBER/Thorndike-Hagen data). Nevertheless, the positive
findings for these limited samples suggests the potential value of
examining school quality measures in a probability sample such as
ours. . )

An important school of thought -- perhaps best presented in
Gintis (1971) -- maintains that the observed high correlation between
schooling and earnings results not from the cognitive effects of
schooling but rather from its effects on personality variables.

Gintis persuasively makes the ‘case that even after controlling for
certain measures of cognitive outcome, schooling has a strong independ-
ent effect on earnings. (Our own results, even though we show literacy
to have an important positive effect on the earnings of white males,
are consistent with this conclusion of Gintis's.) However, to our
knowledge, there exist no earnings functions that include personality
measures as ‘independent variables, and our data sef allows no excep—
tion in this respect.3 To the extent that affective outcomes do
constitute an important fraction of the link between schooling and
earnings, our analysis must be regarded as seriously incomplete.

A fourth shortcoming of our data set was lack of adequate
information on the respondents’ occupations. Occupation is a‘.;mpor-
tant. intervening variable between background and schooling on the one
hand, and wages and labor force participation on the other; the nature

of this linkage has been of particular concern to soclologists, €.8.,
pPuncan, Featherman, and Duncan (1972). The absence of data on’

*




-78- )

occupation is of particular importance in our study because the dif-
fering returns to literacy by race and sex may, we hypothesize,
result from interaction effects of literacy and occupation on in-
come. We discuss this possibility in more detail later.

Thus there is a range of important questions that our analysis
will be unable to address, and lack of information on some of these
missing variables suggests caution in interpreting our results. Yet
in spite of these weaknesses, our data set has a number of unique
features that make its analysis worthwhile; most important of these
are that it was generated from a probability sample of the U.S. popula-
tion, it includes a measure of individual litefacy, and it allows
simultaneous study of educational attainment and labor force partici-
pation. We turn now to our Yesults.

.

IT. FEmpirical Ehrniggs Function’

Recent economic literature inquiring into the effects of educa-
tion on earnings have generally followed the work of Schultz (1963),
Becker (1964), and Mincer (1970). Although most of these studies have
been concerned with the rate of return to education in the United
States, similar studies have also been made for many other countries;
for a review see Psacharopoulos (1973). While the primary concern of
the present study is not to'estimate an empirical earnings function,
we believe it worthwhile to present our earnings function for compari-
son with the existing literature. There are several important ques-
tions that we shall attempt to answer in our analysis of empirical
earnings functions. Among these are the questions of whether the
earnings functions differ for blacks and whites, or for males and
females; and if so, in what way and fo what extent they differ. 1In
addition, we shall consider some more spetific questions such as whether
the returns to education are diffterent €or blacks and whites, or for
males and females. Finally, and central to our study, we shall also
be interested in the effects of reading competence on the level of

. individual earnings, and these effects vary by race and sex.

5%

hJ

Most empirical earnings functions in the literature have either
employed a semi-logarithmic or simple linear function, using years of
schooling, work erience, and the other socioeconomic variables as the
explanatory variables. Occasionally, squared variables (or othér
transformations) are also included as explanatory variables. 1In
general, assuming quadratic specifications, the empirical earnings
function is generally specified as one of the following two convenient

forms:
k k
- 2 1
Ln Y = a +1§1 ay xi. +1£1 °1+kx1 +U (L)
or

k

k
= + + 2 2
Y 8O 121 81 xi ifl Biﬂ,xi +v (2)
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where a's and 8's are the parameters to be estimated (some of them
may be restricted to zero), k is the namber of linear explanatory
variables, and U and V are error terms, generally assumed to have

zero mean and finite variance. Using these specifications, and
applying ordinary least squares for estimation, we have obtained

the empirical earnings funo¥ion as reported in Tables 5.2 and 5.3
where the results of semi-logarithmic and simple linear specifications
are reported separately: ’

Psacharopoulas (1973) found in his survey of earnings functions
no consistent empirical support for eq. (1) over eq. (2), and the
lifdgar results can be more edsily understood or interpreted. However,
strictly speaking, the choice between the log=linear spe
(eq. 1) and the linear one (eq. 2) cannot be made simply by comparing
goodness of statistical fit as represented by R2's. Earlier, Mincer
(1958, 1972) had advanced a theoretical argument for using eq. (.
More recently, Heckman and Polachek (1974), employing a Box and Cox's
procedure, found eq. (1) to be empirically superior to eq. (2), using
the 1960 and 1970 Census samples and the 1967 Survey of Economic
Opportunity Data. For this reason, both empirical earnings function
of eqs. (1) and (2) are reported. |

According to both Tables 5.2 and 5.3 years of schooling is
clearly a significant factor affecting earnings. The effects of
reading scores on earnings are significantly positive only for white
males. Apparently the effects of reading competence on earnings for
blacks, and to some extent for white females, are unimportant. -One

v plausible explanation for the differing effects of reading scores
across, subgroups is that there is a strong interaction between the -
effectsNof occupation and literacy on earnings. Literacy may be
helpfu}/}n some occupations but not in other;;,and white males tight
have pFeponderant access to the occupations In which it is useful.
As our sample contains only poor information on the respondests’
occupation, we cannot test this hypothesis. Nonetheless, if it were
correct, it would suggest that improving reading scores for, say,
black females might still have potential economic benefits; realiza-

\ tion of this potential would depend on their having better access
to the appropriate occupations. -

- The effects of work experience on earnings are generally posi-'
tive and have a general tendency to decline as the number of years
and work experience increases. The magnitudes of these effects,
however, can be estimated reliably only for whites, espécially white
males. Although we expect our measure of potential work experience
may be less satisfactoty*€or females whose work experience is more
likely to exhibit a diiggﬁginuous pattern, we did not anticipate the
considerable difference in the effecté of work experience for white
and black males that our results indicate. Both the effects of

. _ father's and mother's education on earnings seem to be unimportant

' for all subsamples.6 In some instances, the estimated effects of

(v




. mother's education are negative, and in the case_of black females

even statistically significant. The effects of work hours on earnings
are clearly statistically very significant, especially for whites as
compared with blacks. The effects of racerand sex on earnings are
clearly important, Judging from the fact that the dummy variables in
the regressions computed from total sample are statistically signifi-
cant and the regressions of different subsamples seem to be quite
diffgrent.7 Finally, since most studies of earnings functions are
related to the empirical estimation of the rate of return, we may
point out that rough estimates of the rates of return, to scho:%%pg,
according to an approach suggested by Mincer, are provided by
regression coefficients agsociated with dchooling variable in Table 5.2.
. Thys, the estimated rates of return to schooling are 7.7% and 8.7%

for white males and females and 7.4% and 15.22 for.black males and
females respectively. Similar estimates may be derived from Table 5.3
by calculating (3Y/3X;)Y which also provides rough estimates of the
rates of return to schooling.8 According to this approach, the rates
of return to schooling (at the mean earnings) are 7.4% and 9.7% for
white males and females and 9.0% and 12.4%7 for black males and females.?
We must point out, however, that these rough estimates fail to adjust
for possible effects of schooling on other explanatory variables,

such as reading scores and work experience. We shall consider this
issue more fully later in our discussion of the economic benefits

of schooling and compensatory reading. c

1II. Labor Market Analysis: Wage Rate and Work Hours

The results of empirical earnings functions shown in Tables 5.2
and 5.3, while they provide interesting information, can be difficult
to interpret for some Purposes. is is, in part because the effects
of schooling and literacy omn wa rate and work hours are intermingled
in eqs. (1) and (2), and in p /+ because of interdependence of schooling
and 1fteracy. In this secti we analyze in more detail the structure
_of the labor market, and in fhe next section we deal with the inter- -
action of schooling and litexacy. To understand why the effects of
schooling and literacy are rmingled, we must inquire into the
_ meanings of the parameters X's and B's in egqs. (1) and (2). For
gimplicity, assuming egs. (1) and (2) are strictly linear in explana-
tory variables, we can verify that

Cli = alnYi= _1_ Y + -1— 3Y2 . .
X, | \nf{ex, | - (Y2 [\ 3K,

= Y/Xi )y (1+e)

i a-x- _3_'1'1 + Yy .312.

= (X ), (1+e)

and
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) (1) o s[2) (1
Yl axi 3Y1 Y; * T .
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are the elasticity of wage rate with respect to X{ and the elasticity
of work hours with respect to wage rate (elasticity of labor supply?).
Clearly the parameters a's and B's reflect not only the direct effect
of exogenous variables on wage rate, but also their indirect effect
on work hours through wage rate. 1In this section we shall, therefore,
analyze the effects of various factors on wage rate and work hours by
estimating the wage determination function and the work hours function
separately. Ideally, an analysis of labor market should consider both
demand and supply factors simultaneously, and ome way of formulating
such a model is to consider the wage determination function as the
inverse demand function for labor and the work hours functionm as

- the supply function of 1ah9r.1 Conceptually the wage determination
function and the work hours function can, therefore, be regarded as
a system of two simultaneous equations, where Y and Y, are the two
endogenous variables. In formal notation, using linear specifications,
the wage determination function and the work hours function can be
written as N

YI-YO+ZYiXi +vyY, +1U (3)
and

. _ Y, = 5, + T éi xi +85.Y; +V (4) ~

where v's and 3's are the parameters to be estimated, and U and V are
error t.erms.ll For identification purpose, some of the parameters ¥Y's
- and 3's must be restricted to be zero. The model as is formulated is a
simultaneous model because neither ¥=0 nor 3=0 is necessarily imposed.
One version of tne simultaneous model has been estimawed by both the
Ordinary Least Squares (OLS) and the Two-Stage Least Squares (TSLS)
procedures. The TSLS ‘estimates, however, have been obtained only
with an additional réstriction in order to avoid a singular matrix
in the second stage of computation. -For this reason, in the folley-
ing text only the results of a recursive model (assuming y=0 and ~’
3#0) will be examined, and the results of a simultaneous model
(-r#0 and 2#0) are presented in Appendix C. Notice that in the simul-
taneous model we assume wage rate affects work hours and vice versa;
in the recursive model we assume wage rate affects work hours but
not vice versa.l2

The empirical results of the wage determination function and
the work hours function of the recursive model are presented in
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Iahles_5¢ézand_5+5.__Since;Lhe_model_is_spétifiad_as_r :

is an appropriate estimation procedure, and there is no- need to
employ TSLS or any other estimation procedure designed for estimating
the parameters of a system of simultaneous equations.

The empirical results of Tables 5.4 and 5.5 show that R%'s of
both the wage determination function and work hours function are con-—
siderably lower than those obtained for the earnings functions. Never-—
theless, some of the individual coefficients are statistically highly
significant, especially in the wage .determination function and work
hours “function of white males. 1In generadmp schooling appears to.
be a significant factor in determining wage rates for all subsamples,
and is also a significant factor in determining work hours of both
white males and white females. The effects of reading scores on
~wage Tate and Work hours” are generally insignificant, “except for a S
negative effect on work hours for black femalegs. There is some
evidence indicating that reading scores probably have a slight
effect on wage rate of white males and that their effects on work
hours are positive for male workers but negative for female workers.
The effects of work experience on wage rate and work hours appear to
be more significant for whites than blacks, especially for white
males. In general, wage rate ;appears to increase with work experience

but at a smaller rate as experience increases, except for black females.

Less experienced white males tend to work for longer hours than more
experienced white males. The same is perhags trué for black females.
A similar pattern, however, is not indicaréd for white females or
black males.

The effects of father's education a d mother's educatien on
wage rate and work hours appear to be quite different for different
subsamples. In general, the effects of father's and mother's educa--
tion on wage rate are negative for white males, perhaps indicating a
willingness to trade off income for status.l3 The effect of mother's
education on wage rate is negative.for blacks, especially for females.
The effects of father's and mother's education on work hours are
generally positive, though they are‘ususally not statistically
significant except the effects of father's education for blacks.

The effects of father's education on work hours for white females is
negative and almost statistically significant, a result whose inter-
pretation does not seem to be apparent. The effect of other income
on work hours, which corresponds roughly with the effect of wife's
income and husband's income for males and females respectively, is
statistically significant only for whites. Nevertheless, the empirical
results clearly indicate that such an effect is negative, as would be
expected, for the work hours of female workers or the labor supply

of married women. "However, the effect of wage rate ‘on work hours

is negative for all subsamples, though only the coefficients for
white males and females are statistically significant, implying a
strong possibility of backward-bending labor supply curves. Finally,
the effects of race and sex on wage rate‘and work houre are generally
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significant statistically,/though the dummy variable for race is not
significant in the work hgurs function computed ‘from the total sample,

€

-
IV. Determinants of Ed ational Achievements: Years of Schooling
and Reading Competénce

R
-

In the ﬁrevioys ection the .effects of schooling and reading
scores on both wage rate and work hours have been analyzed along with
other background variables such as father's and mother's education as
well as race and s;#. The purpose of this section’is to inquire

further into the d terminantiaggﬁzgg;sﬂo£~schoviiﬁ§~353 reading
competence, both_ be regarded as alternative measures of educa-’

_.4#—~-tiun51'EEﬁievemeéZ?y’Conceptually the productlon function approach,
which has been 1 creasiﬁgly applied to educational processes, -may be
useful. Howevey, because of the lack of school quality measures in -
our data, no attempt has been made to follow this approach in the
following analysis. Our major concerns in this section are simply to
determine what are the sigfificant factors that may affect years of
schooling and reading competence. 18l particular, we shall also be -
concerned with the questions of whether reading competence may be
determined by years-of schooling, and possibly, though perhapé unlikely
in the present sample, vice versa. On the present sample, the measure
of reading competence is obtained years after the respondents have
left school.

In a general form, the educational achievement model may be
specified as

|3

/xl = )‘O + Iii.3 A-:l xi +AXy+ U . (5)

|3

Xo = ug + 21_3

uiXi+uX1+V (6)

where X; and X, are years of- schooling and reading scores, s and U's
are the parameters to be estimated, and i includes a given set of age
and other background variables. The educational achievement model as
specified above is a two-equation simultaneous model. As it stands,’
the schooling equation and the reading equation are not jdentified.
Therefore, some additional restrictions on the parameters-A's and u's
must be imposed. The approach that has been employed in the present
study for identification purpose is to restrict the parameters assoclated
with father's education and mother's education in the schooling func-
tion to he the same, and also to restrict the parameters of father's
education for the white and mother's education for the black in the
reading equation to be zero. These restrictions are somewhat arbitrary
and are based mainly on judgments derived from the preliminary empiri-
cal results. For this reason the empirical results of the simultaneous
model of educational achievepents will not be discussed here. They are
presented, however, in Appendix D, because some of its results are
interesting, despite-the possible shortcomings of the identific4tion
procedure. :
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_ Rather than examining the empirical results of the simultaneous
model (assuming A#0 and u#0), the following discussion will be limited .
to those of the recursive model (assuming A=0 and u#0) that implies
schooling affects reading but not vice versa. ,This recursive model
is not unreasonable, since our reading scores are measures of reading
competence taken after individuals left their schools. Carnoy (1972)
suggested another, type of recursive model, which implies reading .
(or other measures of ability) affects schooling but not vice versa.
This type of recursive model, as is supported by our preliminary -
empirical evidence, is less suitable for our sample.

_ The actual explanatary variables ificluded in eqs. (5) and 56)
are father's education, mother's education, age, race and sex.l
Notice that reading scores are not included in eq. (5) but schooling
is included in eq. (6) in the recursive model to be discussed. ' Be-
cause the selected educational achievement model is recursive, OLS
can be applied to estimate the parameters of eqs. (5) and (6). It
must be mentioned that we have treated the estimation of eqs. (5)
and (6) separately from that of egs. (3) and (4), partly because of

.our belief in the blockwise recursive nature of our specified models

and partly because several difficulties were encountered in the simul-
taneous estimation of our labor market and educational achievement
models, as was explained earlier. In any event, since the selected
labor market and educational achievement models are both recursive,
the OLS procedure can be appropriately applied to estimate the
parameters of edch equation separately. ,

The empirical results of the recursive educational- achievement
model (assuming A=0) are presented in Tables 5.6 and 5.7 for the
determinants of schooling and reading scores respectively. In general,
goodness—of-fits as represented by R¢'s are reasonable. Most of the
individual coefficients are statistically significant. " The effect
of age on schooling is statistically significantly negative for
males of both black and white, with numerical magnitude for black
males considerably larger than that of white males (in absolute

values), reflecting the fact that the average increase of educational

level perhaps has been the fastest for black males. The effect of
age on reading scores, however, indicates a somewhat different
interpretation: while younger persons seem to read better than

the older persons among the white, the same does not appear to be
true for the black. The evidenc‘e is perhaps the strongest for

white females and the weakest for black females. While both' father's
education and mother's education appear to have a positive effect

on sc¢hooling, their effects.on reading scores seem to be quite dif-
fer®t for whites and blacks.l? The effects of father's and mother's
education on reading are negative and positive respectively for
whites, but the reverse is true for blacks. For whites it is the
effect of mother's education on reading that is significantly posi-
tive, but for blacks ‘it is the effect of father's education that is
significantly positive, ’but for blacks it is the effect of father's.

S




education that is significantly positive. The effect of schooling

on reading is statistically significant for all subsamples, but the
magnitude of the effect is almost twice as large for blaeks as for g
whites. Finally, the effects of race and sex on schooling amd .

.reading appear to be important. This is apparent from the statisti-
qal;significénce of the dummy variables ip the regressions based on

total sample and from- the differences among the regressions based = "

on different subsamples. ‘ < '

Y~ -Economic Benefits of Schooling,éﬁdrcompensatory Reading B R

~ The purpose of ‘this section is to demonstrate how the frame-
work of our previous labor market and educational achievement models
. can be combined to explain the sources of earnings difference, and thus
how the total¥economic benefits of schooling and compensatory reading’
. may be assessed: . ; -
Most recent studies of the rate of return to education attempted to
estimate-an empirical earnings function.using a semi-logarithmic form
or a simple linear form similar to eq. (1) or (2) respeétively. In
an early study, Mincer (1958) suggested that the rate of return to
etucation can be estimated by the coefficient of years of sgchooling
in a semi-logarithmic form, and most existing studies seem to.show -
that such an’approachfcan indeed be useful.” More recently, however,
_some of the possible limitations of such an approach have become
apparent. For example, the ﬁstimafed rate of” return to schooling

[ N

may be biased because of his$ing variables that are likely.to be
correlated with schooling. Griljches and Mason (1972) have examined
this problem by considering the effect of 'ability and found the bias,
to be insignificant. However, there are some other problems. As |
more variables are included in the earnings fuhction, it also. becomes
- apparent that a feasonable estimate of the rate of return to schooling
cannot be obtained without explicitly taking into account the inter-
‘ relationships among the explanatory variables. Welch (1973), in his
R . .'recent study bf black-white difference in retutns to schooling has
k) attempted to deal with this prgblem by considering a set of ayxiliary ° °
i ' regressions that explain ghgriq;epre}agionshézf‘among the -explanatory
" variables. In addition, thé questions regar ing whether the dependen
variable should be earnings or wage rate and wuether work hours “should
5 be an explanatory variable in an earnings function have been raised. .
These and qther questfons suggest that a study of earpings can per—

) g;;t haps be more meanin ful handled by a more detailed labor market analysis, .
’}§$; ufing a-multiple-equation approach.’ In his recent study of wage rate
- \&& ahd work hours, Hall (1973) demonstrated the potential of this a roach,
", though his major ‘concern was not d%feetly related to the earningzpfuncr
- tion. Several other studies, e.g., Weiss (1970) and Blinder (1973),.

', also recognizedl;ﬁe importance’of a multiple-equation agproach. None
of the existing studies, however, have attempted to sepatrate the
effects of schooling or “other determinants of earnings into the o
effects due to changes in wage rate and work hours. i}
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Although the economic beriefits of schooling and reading can be .
estimated ‘directly from the empirical earnings functions such as ’ \p'

. eqs. (1) and (2), probably with some adjustments as was done by L

' Welch (1973), such.an:approach will hot be followed because, as ’ ’

was pointed out previously, it does’not provide a framegrk for .,

idéntifying whether wage rate or work hours may De the main source R

"of difference in earnings. Thgréfofe, instead of simply relying_oﬁ~

- outr empirical earnings function, wé 52#11 use the definition of’

» -earnings that is the product of wage ate and work hours (Y = ¥; Yj)
combined with the empitical fesults of our labor market amd educatiopal
achlgvemenﬁ models for subsequent discussion. Formally, our analytical
structure consists of the definition of earnings, the wage deté;mina- .
tion and work hours functions, i.e., €gs. (3) and (4), and the deter-
minants of'schpoliqg and reading, i.e., egs. (5) and (6). ”

-

" To facjlitate discussion, we first giﬁcuss how the partial ’ : //
benefits of schooling and reading or any other factor affecting
either wage rate or work hours may be evaluated, ignoring the inter- "

‘relationships among the determining factors, such as those examined
in the educational achievement model. Later we shall onsider how
" theSe partial benefits may be combined in order to obtain the full
ecoyamic benefits of schooling and reading, using.the empifical -
. relafionships of the educational achievement model. 'It'qan be g . :
verified thgt the reduced form of the labor;market model represented

by ‘eqs.. (3)'§nd4(h) is " R - ‘
. : k S : -
Yy = /(- el + o BHIj (y*e B) Xy .
. 4+ K (. +abB ) X 2. }  .
Yo - i=1 itk itk 7 %1 ' <
. ' . & é" ’ .

i Y -
. .

. ‘ ‘ ok :

Yoe {1/ (a-aR} (B +Ba ) +I,_, (B +Ba )X

- . i. v’ !
2

* ‘ N 5 -, . . k\ - :
L + 1l (Biﬂ.i tBa )X b (8) b

‘which are obtaings, simply by eliminating Y from eq: (3) and ¥y from
eq. (4).” Thus, from the definition of earnings, Y = Y; Yy, the partial :
benefits of any determinant of earnings can be written as - ’ ‘ “

' L. ° .
.

L ' ' . . ‘
) - ax,:) + (BYz\)x = 1,2,0..k & 9 '
. Y A Y ’ skydee -
5 (3e) v () .
: e _ 3’,(1; . 3*1, . }\
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® ° ‘aécording to egs. (7) and (8). In our /émpirical results presented -

. #n Tables 5.3 and 5.4, most of the parameters Oj4i and Bi4x at®
- * restricted to be zero, since the only squdred variable is work
experience. The partial benefits defined above can be clearly
decomposed into two components representing wage-rate effect and
work-hours effect respectively. Notice that these partial effects -
depend on the specific forms of the wage determination and work
hours’ functions. Moreover, they depend on which of the other
determinants are held ‘constant. ‘

g - In the discussion of partial bénefits we have treated schooling,

' reading, and work experience in the same way as we have treated other

é’ exogenous variables such as father's educatiop.and mothe@hs education,
-which are cleatly exogenous and beyond the chdfce of the individuals
whose earnings are being analyzed.. To evaluate more fully the ¢
-economic benefits of schooling and reading, 1t is necessary for :
us to take into agcount some possible interrelationships among the
explanatory variables that so far have been treated as exogenous. .
In general, the full benefit of any deferminant of earnings can .
be defined*as’ . '

@«

-

k

dy = ¥ dx éY , i=1, 2,. Kk (10)
. — =] i)( ) ’ LA
> (dxi) 3 (dxj axJ .

. - . A
- & Ll
k3

.

Y
.where (gi‘)are partial benefits previously defined in eq. (9). Thus
i - , « -z
_full benefits aré simply wéighted sums of partial benefits, dXj/dXj
being the weights. h

»

. " - Among the many possible interreldtionships among the explanaXory
.variables, thé‘moét important ones are the definition of work experrence
and the interrelationships studied in our educational achievement model
> _ represented by egs. J(5) and (6). Assuming these are the only inter-
relationships among the explanatpry'%arigbles, specific measures of
full benefits of schooling and reading can then be computéd. From the
definition of work experience as .a. function of age, i.e.;
, X3 = X7 - (X1 +5), we have dX;/dX; = -1. From the empirical «func-
“ Yions of the determinants of schooling and reading we know that .
N dX;/dX» = A and dX,/dX; = U, according to eqs. (5) and (6) respéc-
T Atively; Therefbre, the full benefits of sghooling and rxeading compe-—
tence measured in terms of incremental anrual earnings may be defined
explicitly as : , N \ )

(ﬂ) - {2 (e A an
dX; oX1 3!’ . Xy ) s

v

.

‘and

E (i"—) 2 (91‘_ -(3_"_) + (?.Y_) . (12)
. ‘ d%z 3xl QX3 3X2 ’ - ) i

N
«

e .
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. S .
where in both cases the first term represents the benefits attribut-
ableg to schooling and the second term to ‘reading. Thexefore, the
~ first term in eq. €l1) and the second term in eq. (12) may be
* regarded as direct benefits of schooling and reading competence,
and the second term in eq. (11) and the first term in eq. (12)
their corresponding indirect benefits. Notice that, in general, .
theg@ benefits are functions of age, schooling, and other background

° varTables, since partial benefits are functions of wage rate and . .
. work hours. o
®
Full benefits of schooling and reading competence as defined
in eqs. (11) and (12) can be expanded and rearranged as .
(dY) = Y, (aY,) - (a1, + u,(m -
dx . (]
1 3X) (axa) X :
« ) oy 3Y 3y
' 1 (,_z) - _a_yl> + __1)
- 1 -’
(dY = Y, Iapy (an) + (3
dX, 9X1 3X3 X2
d .~
(aYz) + (21 ‘
X3 X2 (14) -
d 'Y .

of schooling and reading, and the second terms the corresponding
effects of work hours. The decompositions of full benefits of -
schooling and reading into wage-rate and work-hours effects as
suggested in eqs. (13) and (14) are not only useful in themselves
but also convenient in order to compute some-other measures of
bénefit. For example, similar to Eckaus (1973), alternative .
measures of benefits may be computed by assuming work-hours .are
fixed at the same level for all individuals. Thus, adjusted
benefits of schooling and reading competence may be computed by
© -- = = - dividing the first terms of eqs« (13)-and..(14) by. the ratio of
observed work hours to the fixed, say 2,000 hours, and ignoring
the second terms representing the effects of work hours. An im- -
plicit assumption used,in these measures is that individuals always
work full time, either in the labor ma t, as self-employed, or in
household production. These measures of adjusted benefits,” though
they clearly have some limitation, may be useful especially in
. ' indicating mgfimum benefits of schooling or reading. o ‘

So far we have digéiyssed bemefits of schooling and reading
only in terms of incremental annual earnings. We have pointed




out these benefits are in general functions of age, schooling, and
other background variables. By holding\all other variables constant,
for example, at the observed mean levels and letting only age vary,
we can construct a stream of annual earnings increments realizable

at any given age due to an incremental change in schooling or reading.
The present value of this stream of benefits, discounted at some
appropriate discount rate, provides a more complete measure of the
economic benefits of schooling or reading. Formally the present
values of full benefits of schooling and reading may be .computed

from -

3

[ &) o e

m (QX_) -t (X -n)
d'.xz e dX-, (16)

n

where n is the current age and m is the retirement -#ge. For practical
_ purpose, the present values of full benefits of schooling and reading
may be computed by discrete approximations of ®gs. (15) and (16), so
that indefinite integration may be avoided.

\ !
Finally, it must be pointed out that benefits of schooling and .

_ reading previously discussed are all marginal benefits rqflecting

* changes in benefits due to changes in one unit of schooling or
reading (evaluated at a given schooling or reading level). The
total benefits of schooling or reading, measured in terms of annual
earnihgs, due to changes over several units of schooling or reading
can also be computed as

dy ’ :
f: (dxl) 2 ST ' : a7
" (ar S
f (dxz) dX; (18)

n *

-

where n and m are the initial schooling or reading level and the
targeted schooling or reading level respectively. Clearly corre- .
spondipng average. benefits are obtained simply by dividing egs. Qa7)
and (18) by m-n, representing the range of change in schooling or
reading. These measures are particular&y useful to answer such ques-
‘tions as: what are the possible economic benefits of increasing the
level of scheoling from n years to m years or the level of reading




competence from n tom standardized scorg? Given the distribution
of thqy}ﬁittﬁl schooling or reading competence, the possible bene-
fips of a given educational program that would raise the schooling
or reading.level of all individuals to a given targeted schooling
or reading level can also be computed. For example, we can compute
the econOmicibenefit of a compensatory.reading program that would
raise the reading competence of all individuals whose scores are
under a given targeted level, say, the present national mean (zero
in ptandardized scores). Although we have discussed the concept of
anjpge and \total benefits only in terms of annual earnings, these
-  concept& can be applied to the present values explained in

. ¥ eqs. (15) and\(16): That the numerical value of such a computation
should be use& with extreme caution goes without saying. One is

; both extrapolating from marginal to large changes and ignoring the
gpo!fibility of non-optimizing producer choice or market signaling’
1effects (Spence, 1974, Chapters 3 and 4), Nonetheless, we feel the
tomputations do place a rough upper 1imit on the total benefits to
Ye expecéed. The empirical results of the benefits of schooling
and reading*based on the concepts discussed above are presented in
Tables 5.8 and 5.9. The results presented here are based on the
empirical relationships given in Tables 5.4 through 5.7 assuming
recursive structures for bqth labor market and educational achieve-
ment models. It should be noted that, since our assumed recursive
structure has schooling affecting reading, but not vice versa,
there may be some tendency to overstate the relative benefits of
schooling and understate those of compensatory reading educatiom.

In Table 5.8, the estimates of alternative measures of private
benefits of schooling are presented. The table is divided into two
parts: the first part gives the estimatgs of alternative measures
of marginal benefit for an additional year of schoeling at approximately
the high school level, and the second part provides the estimates of
total benefits for a representative individual- and thé nation as a
whole for two hypothetical compulsory educational programs. The
estimates of partial and full benefits-of schooling, as defined in
eqs. (9) and (11), are computed at the mean levels of all lanatory
variables. 5 In general, these two measures are very close (to each
other, with full benefits somewhat lower than partial benetits
largely because of adjustments for foregone benefit due to experience.
The estima;ea full benefits, measured in temms of increases in annual
earnings, are the highest for white males ($1,121) and the lowest
for white females ($517). The c¢orresponding full benefits for
black males and females are $663 and $783 respectively. When the
full benefits are decomposed according to -eq. (13) into the wage-
rate and work-hours effects, it is apparent that most effects are
due to wage rate rather than work hours. It is interesting to note
that most estimated work-hour effects are negative, except for white
females. The estimated adjusted bemefits, similar to Eckdus (1973),
are computed by dividing the first terms of eq. (13) by the ratio
of actual work hours to full-time work hours (2,000 hours). Because

.

/ <
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the fatios of actual work hours to full-time work hours are close
*  to one, and the work-hour effects are generally small, the results
of adjusted benefits are not very different from the gorrespondibg
original estimates of full benefits. The present valyes of full
benefit streams are computed at age 18, assuming retjfement at
age 65. The effect of discount rate on the magnitude of present
value is shown by providing results for zero, 5% and 10Z discount
rates. It is important to note that the present values with 10%
« discount rate are perhaps very close to the mean earnings of
individuals at age 18, suggesting that the private rates of return
to schooling are approximately JZ%, except for black females whose
rate of return to schooling appt;ks Yo be somewhat higher.

»

The estimated total ‘benefits of two hypothetical compulsory
.educational programs must be: received with gregt caution. The
estimated benefits are based on the assumption that all individuals
(age 25 and over) whose educational levels'are lower than the
targeted level (either high school or college graduation) were .
able to complete the compulsory education at the targeted level,
arld that they were able to obtajn the same earnings as presently
_ observed for the targeted levels of schooling. It is also assumed .

that nao benefit (or loss) will occur to individuals whose level of
schooling are already above the targeted level. The total benefits
for a representative individual of the hypothetical compulsory
educational programs are computed by . o

N L 4

m
f (QX ) £(X, X, <m)dXy i . ' 19)
o \dX, . .

. >

where f(X;‘X1<m) is the conditional'distriﬁution of individuals by
educational level, and m is either 12 or 16, corresponding to high
school and college graduation respectively. These total benefits
are in efféof measures of average benefits of all individuals whose ~
education is under the given targeted lgvel. As the table shows, N
the estimated benefits of the hypothetical compulsory high s¢hool /
education for a representative individual are the highest for \
white males ($3,810) and theg lowest for white females ($1,370).
The corresponding estimated benefits for black males and females !
are $2,58C and $1,940 respe ively. The estimated benefits ‘of the

) hypothetical compulsory college edu tion for a representative

} individual can be interpreted analogpusly. Finally, the natiomal ... .~ .
program benefits are computed simply by multiplying'the representa- “\
tive individual benefits by the corrvesponding total numbers of .
individuals completing less than hig school or college education.

' The actual figures used for the numpers of individuals (age 25 and

i over) completing less than high school or college education are . ’
for 1970 taken from the Statistical Abstract of the United States ‘

¢ 1972, No . 168. As the table shows, the estimated national progrmm-

b »
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benefits of the hypothetical compulsory high school education are
substantial: approximately $76 billion and $40 billion for white
miles and females and $8 billion and $7 billion for black males
and females respectively. The estimated national program benefits
of the hypothetical compulsory college educatiop are even. higher.
It must be recognized, however, that practically such hypothetical
programs cannot be realistically’ implemented. . .

) .. )

’ We have so far discussed only our estimates of benefits of!
schooling as shown in Table 5.8. The corresponding estimates of
benefits of reading competence are reported in Table 5.9, which is
also divided into two parts: marginal benefit and to 1 benefit.
The estimates of partial and full benefits, as defined in egs.

L (C))] and. (12), are also computed at the mean levels of all explana-
tory variables. The partial and full benefits, shown under the
heading of marginal benefit, are -identical because the underlying
educational achievement 'model is recursive, i.e., A=0 in eq. (12).

- As the table shows, the bemefits of reading competence for males are

larger. than for females. In fact,.our result shows that the.benefits

of reading competence 1is negatiye for-lack females. Whether this
result can be taken seriously is, however, not clear to us. It is
important to note that when full benefits are decomposed according

to eq. (l14) into wage-rate and work-hours effects, we find that

the wage-rate effect is more important for white males but the

work-hours effect is more important for black males. In addition,

it is interesting to note that the wage-rate and work-hours effects

_are in opposite direction and almost cancelling the effects of each

. other completely for white females. The interpretation of the

estimated. adjusted benefits and.present values at various discount

rates are analogous to those of Table 5.8.

In the second part of Table 5.9, the estimated total benefits
of two hypothetical compensatory reading programg, with low and
high reading-targets, are provided. We must stress that these ’
estimates, like the similar estimatés for the two hypothetical
compulsory educational programs given in Table 5.8, must be received
with great caution. The total benefits for a representative individ-
~dal of the hypothetical compensatory- reading programs are computed

by

| fm(ﬂ)f(xl)(<)dx ' | :
- © ) _W\dX, l¥p=m) Xy . RO

»”* —

where f(leX2<m) £; the conditional ‘distribution of individuals by

standardized reading score, and m is either -1 or zero, corresponding
_to a low or high target compensatory reading program. As the table

shows, the estimated benefits of the low target compensatory reading




program for a representative individual are $323 and $273 for.white
males and black males respectively, and only $12 for white females
and negative for black females. The estimated benefits of the
high target compensatory reading program for a representative
‘individual are somewhat h her as may be expected, except for
black females. -

The national program benefits are computed by multiplying the
representative individual benefits by the corresponding estimated
numbers of individuals whose reading competence, measured by
standardized scores, are likely to fall below -1 or zero, using
the frequency distributions of the National Reading Performance Survey
and population figures (age 25 and over) for 1970 obtained from
Statistical Abstract of the United States 1972, No. 168. The total
benefits of a national program which raiges everyone's reading com-
petence to a levél represented by -1 of éfandardized reading score
are estimated to be approximately $2 billion and $71 million :
respectively for white males and females and approximately $609
million and negative respectively for black males and females.
The'estimated beneiits of the high reading target national program -
are, as expected, generally higher. Their interpretations are
analogous, and, therefore, need no further explanation. Finally,
wé wish to emphasize agéin that these estimated benefits are very
tentative. They may be biased downward for one reason, but biased
upward for another reason.l8 Furthérmore, like the hypothetical
compulsory educational programs discussed previously, the goals
of the hypothetical compensatory reading programs may be practically
infeasible to achieve. .
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FOOTNOTES
<

We are aware of only a few prior studies dealing with the rela-
tion between literacy and earning. Ome is by Carmoy and
Lockheed-Katz (1971) using Brazilian data; while they had insuf-
ficient information to specify an earnings functlon, they did .,
find a positive association between literacy and earnings.

/‘\
See R. Murphy (1973) for a detailed discussion of how thé test
instruments were developed and implemented.

One series of studies of correlations between personality
variables and income, though restricted to graduates_of the
Master of Business Administration (MBA) program of the Stan-
ford Graduate School of Business, does provide direct support
for the Gintis position. Harrell (1969, 1970) and Harrell

and Harrell (1974) found that high earnings MBSs tend to have
mores "ascendant” personalities and were " .overwhelmingly

in the socially desirable direction on the personality measures’
(Harrell, 1969, p. 461). Harrell and Harrell found a significant
negative (simple) correlation between verbal score and earnings
of MBAs, and attributed this to differences they found in per-
sonality. It would be of interest to ascertain the extent to

. which this finding would hold up in a multivariate (i.e., earnings

function) analysis.

Although experience-squared is included as an expdanatory var-
jable in our estimations, eq. (2) is referred to as simple
linear for convenience. In our early anilyses, we have esti-
mated the earnings function with cross-product terms attempting
to explain the interactions between schooling and reading and
between experience .and reading. According to the results of
semi-log earnings function, most of these interactions are
positive. While the experience and reading interaction is

more significant for white males, the schooling and reading
interaction appears to be more significant for white females

as well as for blacks of both sexes. ’

The term "work experience,’ throughout the_present study, should
be understood as potential work experience as previously defined.
For males, potential and actual work experience are probably
very close; females, however, after marriage, spend less than
half their lifetime in the labor market on the average, and our

_data.are unable to provide information on the actual amount.

Mincer and Polachek (1974) have used the National Longitudinal
Survey data to estimate the effects of actual labor market
participation on women's earnings.
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This result is in general consistent with the evidence provided
by existing studies which indicates- that the most important
parental influgnces on the adult earnings of their children

are indirect rather than direct. Thus, the effects of parents'
education on schooling, and, to a lesser extent, literacy

does make a contribution to future earnings, but the effects
can be traced only through estimation of the type of recursive
system estimated later in this paper. For a review of some

of the existing literature, see C.R. Hill and:F.P. Stafford .
(1974). Y

More rigorous testing procedure along the line suggested by

G. Chow.(1960) has not been performed. Our maintained hypoth-
esis is that each subsample should be represented by an earnings
function of its own.

This is because the rate of return to schooling, 'according to
eq. (1) suggested by Mincer (1958), is 3lnY/3X; which equals
(3Y/3X,)/Y.

Our results are thus consistent with those of Welch (1973) ~
that returns to educdtidn are now as high for blacks as whites.
This is in contrast to earlier findings, but the more recent
data used by Welch and by us suggests that there haé.beeq a
change over time.

This simply reflects a particular normalization rule. The
idea has been indicated by R. Hall (1973). No satisfactory
empirical result, however, has been provided.

Although the same notation is used for the error terms of
eqs. (1) and (3), and similarly for eqs. *(2) and (4), they
are in general Qifferent. -

These pfoblems of identification are standard in the labor
supply literature that uses survey data; see, for discussion,
the papers in the volume edited by Cain and Watfs {1973) or
Metcalf, Nitkell, and Richardson (1974). .
Henry Levin suggested the potential importance of this trade-
off to us.

In preliminary analyses we constructed, as an alternative to
mother's and father's education, a measure of their education
relative to what the education of a person their age would be,

* using a prediction of their age based on the respondent's age.

This transformation affected the results in no substantial or
consistent manner, so we returned to the more simple education

variable.
¢ L 4
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Recall that the reading scores were constructed as "standardized
scores," since ten different test booklets were administered.
More specifically, the reading scores are defined as (Pys - Fj)/Sj,
where Py; is the proportion of right answers for i individual
using j gooklet'and P; and Sj are mean and standard deviation of
. Pij- These standardized scores were based on all items in each
booklet. Our supplementary study on the possible effect of de-
leting some "inapgropriate’ items on the results of our analysis
indicates that such an effect can be expected to be relatively
minor, since the correlations of standardized scores based on
all items and "selected items" only are highly correlated.
Transformations of reading scores were also experimented with.
In particular, a transformation of reading score was defined

Id

as -Ny5 (1 + k) 13 uhere Njy 1s the number of wrong answers
for the 1 indivﬂgual using 3 booklet divided by the ratio of
the mean of the humber of wrong answers for j booklet to that
of all booklets, and k is a given constant, which was assigned

a value ranging from -0.5 to 0.5. The results corresponding

to eqs. (5) and (6) generally suggest that there is no significant
difference among alternative transformations of reading scores.

In addition, in Appendix B, we also examine the effects of
substititing discontinuous variables for schooling and reading

° scores.

) For the results of some other studies on the effect of parent's
‘edycation on schooling, see C.R. Hill and F.P. Staffard (1974)
or Woodhall (1973, p. 288). v

The' analytical framework developed here may have other potentially
significant applications, for example, in analyzing an important
issue on the sources of inflation and real economic growth. The
analogy between,;hf§“probleq and the one discussed in the text

is apparqﬁt, since inflation and real output correspond to
wage and work hours respectively.

For example, these estimates of total benefits of reading com-
petence may be biased downward because of our impos d assumption
of "linear" effect, a possibility examined more fylly in our
Appendix B. On the other hand, these estimates y be biased
upward because of our failure to consider the isSue in a gen-
eral equilibrium framework.’
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- TABLE 5.1

(AGE 25 to 60, WHITE AND BLACK) -

’

SAHPLE MEANS AND STANDARD DEVIATIONS OF VARIOQUS SUBSAMPLES IN NATIONAL READING SURVEY, 1972

Variable

Male

it

~ Female

dollars per year)

LnY Earnings (log)

Y; Wage Rate (dollars per
hour)

Y, Work Hours (thousands
of hours per yegyr) -

X, Schooling (years)

X, Reading (standar&?}ed

score)

X, Experienge (years of

ij Experience-squared.

X, Father's Education
(years)

X. Mother's Edthtion
(years)

6 of dollats per year)

years)

X8 Race (blhck = 0,

Xy Sex (femate = 0,

male = 1)

10 ¢ ime=Q, full timeai)

Number of Observations

Y Earnings (thousands of.

X, Other Income (thousands

X, . Employmént Status (part-

potential job experiénce)

_ Male °, Female
9.5973 12.5931 5.7527
(6.2233) (6.0149) (4.1263)
1.9967 . 2.3982 1.4660
/ (0.8155) €0. 5655) (0.8160)
§.4595 6.7177 3.9292
(4.8225) (5.0562) (4.2174)
1.7953 1.9297 1.6003
(0.4614) (0.2674) €0.5978)
N 12.7943 12.9966 12.6636
(2.8502) (3.0154) (2.5217)
-0.0001 0.0627. 0.0580
(1.0003) (0.9655) (0.8922)
21.5528 21.0706 22.2741
(11.1516) (11.0995) (11.1%26)
588.8828 567.1686 620.2948
(526.4469)  (522.6717) (521.6531)
Ll .\ ’
9.0333 8.9992 9.2169
(4.2195) (4.3023) (4.1228)
9.3382 9.8932° 9.3296
(3.7903) (3.8704) (3.7008)
-+ 8.1233 6.2262 _11.3307
- (12.0290) (11.4253) . (12.5611)
39,3472 39,0672 39.9378
(10.2675%) (10.1515) (10.3722)
" 0.0589 - -—
(0.2355)
" 0.4131 -— -—-
(0.4924)
0.2998 0.2168 . 0.4315
(0.4582Y (0.4121) (0.4953)
2308, 1287 - 891

7.6585
(4.1986).

© 1.8660
(0.6306)

L3

4£.1087
(2.0859)

1.8481
(0.3729)

11.1081

(3.1610) -

~1,.T459
(1.4568)

21.6378/
(12.0430)

613.2794
(627.0424)

7.8690
(3.4863)

8.4974
(3. 4604)

© 3.2470

(6.7874) -

'37,7460
(10.4891)

0.1744
(0.3795)

73,

5.2938
(2.7634)

1.4862
(0.6688)

. 3.0780
(1.5818)

1.7577
(0. 4699)-

12,5001
(2.5892)

~0.7685

(]‘..31723(

21.0488
(10. 6809)

557.1324
(517.4029)

8. 4834
(4.3956)

9.3252
(3.6612)

7.0111
(10.7111)

38.5488.
(10.3696)

0.2709
(0. 4444)

57
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+ TABLE 5.2

a,b

REGRESSION RESULTS OF' SEMI-LOG EARNINGS FUNCTION

L

'ﬁ

Expla;atory ‘ Black !
Variable ) Female Male Fepale
, ! . A
T /x il
Schooling -0.0822 . 0.0765 0.0874 . 0.0743 -  0.1515
(20.78) [ (17.26) (10.48) (3.24) (6.07)
) |- '
Reading 0.0484 '0.0590 ~0.0339 - 0.0261  -0.0011
A (4.68) (4.67) (1.68) (0.73)  (-0:02)
. \
Experience 0.0293 0.0474 0.0079 0.0178 0.0033
- (8.40) (11. 32) 1.22) (1.06) (0.14)
\
- - -0.0001
erience~squared  =0.0005 -0.0008 0.0001 0.0003 0.00
o . 1 (-6.20) (-8.84) / (-0.44) (=1.05) (-0.13)
* Father's Eduecation 0.0004 0.0005 0.0012 0.0130 0.0143
T (0.13) ~-° (0.14) (0.22) (0.67) (0.76)
Mother's Education  -~0.0031 0.0045 0.0041 -0.0092  -0.0519
0.98) * - - (1.22), (0.67) (-0.45) (-2.41)
Work Hours . 0.8642 | 0.7529 0.8973 0.8761 0.7176
’ (42.33) ! (18.78) (33.23) (6.91) (6.15)
" Race -0.1560 _— _— —_ —
(-4.02) )
. (-32.37)
.Constant © -0.7384 | =0.6544 .=1.2656 -0.7556  -1.3414
(-9.48) (-6.06) .(-9.18) (-1.90) (-2.88)
Q2 , . .
R . 0.6093 0.3528 ' 0.5055 0.5216  0.5210 -
¥ 577.14 143.72 187.18 15.36 12.77

%The dependent variable is the iog of the number of thousands of dollars

of annual earnings.

b . -
t-values are expressed in parentheses below paraﬁEre:\%stimates.

-
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/ .
TABLE 5.3 o
- '/ : e ‘:;' ~
. REGRESSION RESULTS OF LINEAR EARNINGS FUNCTION a,b %
: 4 ) N
Explanatory v ~White Black
Variable ~. Total Male Female Male Female
¥ ' :
Schooling 0.8087 - ~0.9321 - .. 0.5550 © 0.6889 0.6580
(23.63) ¢ (19.22) - 7 (11.39) (4.10) (5.90)
)l A !
Read " 0.2903 1’ 0.4699 0.0311 0.1274~_ =6.0824
(3.24) (3.39) . (0.26) (0.49) (-0.37)
Expefience 0. 3651 0.5455 - 0.0891 0.0960  0.0409
(12.08) (11.87) o (2.35) (0.78) (0.39)
Experience-squared  -0,0058 -0.0088 .  =0.0011 -0.0010  ~0.0004
(-9.19) " (-9.08) (-1.37) (-0.45) (-1.89)
Father 's Education 0.0263 0.0193 0.0365 0.1585 = 0.0811
: \;,/}1.b7) (0.53) (1.17) (1.12) (0.97),
Mother's Education  -0.0175 - =0.0064 0.0016 -0.1254  -0.1671
(-0.64) (1o.§6) (0.05) (-0.84) (-1.74)
Work Hours - 3.7545 5.3516 3.3272 3.607% 2,1396 -
(21.25) . (12.18) (21.09) (3.88) (4.10) -
. : . )
Race £ -1.7205 --- --- -—- ---
T (=5.12) ‘
Sex ~5.3440 -— --- --- ---
(-32.24) ' ) A, e
Constant - =9.7003 -16.5161 ~“ -8.2620 -8.1316 . <6.5195
: (-14.39) (-13.95) (-10.25) (-2.79) (3.13)
. ¢ .
.
r? 0.4974 0.3123 0. 3400 0.4218  :0.4395
- . T
(F 366.20 119.73 94.35 10.28 9.21

”®

[

, ; —t
3The dependent variable is the number of thousands of dollars of annual earnings.

bt'-values are expressed in parentheses below parameter egtimates.

,.

/
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SR . TABLE 5.4 -
s *
REGRESSTON RESULTS OF WAGE DETEMINATION FUNCTION a,b
—
Explahatory . ’, ' o © White ] Black
Variable ’ Total Male/ Female Male
/s
Schooling 0.6724 0.3306 0.3919
' (14.81) sg (5.55) (4.23)
Reading 0.1813 . 0.0459 0.0355
(1.40) bt (0.32) (0.25) ;
A 4
Experience 0.3058 0.1198 0.0679
' (7.16) . (2.58) (1.00) !
Experience-Squared -0.0051 -0.0020 -0.0009
. : (<5.68) (-2.08) (-0.70)
_ )
Father's Education . -0.0655 . 0.0425 0.0580
> o (-1.94) (1.12) + (0.76)
_ Mother's Education -0.1019 0.0457 -0.0730
X (-2.68) (1.95) (-0.89)
Race v - --- - -
Sex - — - _— —
Constant -4.0333 -2.4904  .-0.9569  -1.5405
' (-4.85) (-2.64) (=0.67) (-1.34)
R? 0.1454 0.0529 0.2804 0.4397
F_ t

52.37 11.95 6.47 1G.88

]
%The deperident variable is wages expressed in dollars per hour.

-

\
bt-value are expressed in paregptheses below parameter estimates.

\ s
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TABLE 5.5

i

-

; o~
. / -
* Explanatory i o White Black
Variagble Total Male Female Male Female "
Schooling 0.0152 0.0063 0.0246 -0.0018 0. 0404
o (4.39) (2.39) (2.86) (-0.09) (1.29)
Rgading 0.0001 0.0058 -0.0M29 0.0289 ~ -0.0833"
' (0.01) (0.84) (-0.64) (1.01) (-1.84)
- .
Experience ( 0.0139: 0.0178 0.0051 0.0020 . ,0.0265
, “ (4.76) (7.64) (0.77) (0.15) (1.21)
Experience-squared -0.0002 -0.0003 0 0.0001 ~-0.0005
(-3.14) (-6.42) (0.22) (0.23) (-1.18)
Father's Edudation  =0.0008 0.0018 -0.0071 0.0306 0.0308
. ‘1 (~0.33)° . (0.99) (-1:33) (1.98) (1.72)
Mother 's Education ) 0.0024 0.0011 0.0029 0.0071 0.0049
(0.90) (0.52) ° (0.47) (0.44) (0.22)
Other Income -0.0011 10.0014 . -0.0034 - 0.0065 - -0.0006
. (-1.62) «(2.60) , (2.55) (1.14) (-0.10)
Wage , =0.0216 ~0.0178 -0.0306 -~ -0.0082 -0.0653
. (~12.81) 3 (-13.96) (=7.77) (-0.41) (-1.57) -
Race Q. 0044 ——- — —
(0.14)
Sex / ~0.3704 -— _— — —
. (-23.15) -
Constant 1.6779 1.7342 1.3547
. ' . . 1.5319 0. 8218
(28.86) (38.01) (10.10) (5.25)" . (1.87)
2 : [ | | \ ”
R . 0.1648 0.1172 0.0645 0.1498 0.162
. F . ,§5.682 30.60 "11.05 2.15 1.72
- AL AN .

-~

The dependent variable is the number of thousands of hours the respondent

worked in 1972.

b . .
t-values-are expressed in parentheses below parameter estimates.

e Fy

144
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TABLE 5.6 ) :

REGRESSION RESULTS OF DETERMINANTS OF SCHOOLING a,b

-

Female

Explanatory White Black
Variable Total Male Female . Male
Father's Education 0.1776 0.1903 0.1724 0.1769
' (13.29) (10.04) (9.21) (1.87)
Mother's Education 0.1856 0.1488 0.2168 0-.3811
(12.28) (6.94) , ' (10.19) (3.93)
. . -
Age , -0.0149 -0.0186 -0.00%8 -0.0868
! (-3.38) (~2.86) (-182y ©  (-3.89)
Race ~ -0.8637 -— -— R—
. (=4.71) i
Sex -0.2570 — — —
(-2.94) K .
[ ]
Constant 10.1987 10.6111 9.3639 9.7532
(42.38) (30.50) (28.35) ~  (8.69). -
R’ 0.2402 0 0.1947 0.3090- 0.4640
F 210.80 149.09 191.65 29.62

-

1 4

0.0573
(0.72)

0.2715 -
(3.00)

0.0309
(1.18)

8.2909

(5.98"

0.1883

6.66

. .
4The dependent variable is the number of years of schooling attained by the
respondent.’ ‘

b y ‘ .
t-values are expressed in parentheses below parameter estimates.
&
. , ,
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. © TABLE 5.7  ° ;

‘REGRESSION RESULTS OF DETERMINANTS OF READING 2P

. ’ \
Y

Explanatory White Black
Variable Total Male Female Male Female
AN Co .
Fatﬁe;‘s Education 0.0001 -0.0037 -0.0122 0.1134 0.1612
) (0.02) (-0.60) (-1.65) (%.20) (4.35) -
Mother's Education 0:0322 0.0430 0.0270 -0.0527 -0.1367
(6.03) (§.36) (3.21) (-0.95) (-3.10)4
‘Schooling 0.1331° 0.1274 0.1382 T 0.2142 0.2d3o
(22.24) . (17.60) (12.99) (4.06) (4.14)
Age -0.0029 -0.0026 -0.0051 0.0227 0.0004
(-1.92) (~1.27) (-2.24) . (1.78) ©(0.03)
Race -0.8759 D -— -— -—-
(-13.79) - \ \ ’
Sex 0.0517 -— — -— -
(1.71)
Constant ' . .« -1.8590 : -1.8639 -1.6296 . —4.8244 -3.4641
(-18.02) T (=14.04) (-10.15) (-6.10) , (-4.53)
. . 3 )
‘ ; N -
R2 / . 0.2637 0.2389 0.1979. - 0.2859 0.3330
‘b .
F i ' 199.02 145.12 79.28 . 10.17 10.63
-

i o .
¥The dependent variablé‘is.the respondent's standardized reading score on a
" literacy test, . .

/-
/

bt-values are expressed #n parentheses below the parameter estimates.

a4

- p
-
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PR . TABLE 5.8 ‘
. ALTERNATIVE MEASURES OF“B%NEFIT'OF SCHOOLING
- A
- { - S
) . . White - Black
/ < ., Total JMale Female Male Female
I. Marginal Benefit®, . ) -
Partial Benefit $ 1,042 $ 1,278 $ 581 $ 706 i $ 863 i
Full Benefit 931 v 1,121 ~ 517 663 . 783 7
Wage Effect 939 I,186 . 482 - 687 805
Hour Effect -8 -65 35 -23 oo=22,
Adjusted Benefit 1,046 1,229 602 743 916
. Present value of . : ¢ -
< Full Benefit ) ‘
; No discount . 46,236 56,306 25,520 - 3,188 36,116
5% discount 15,594 18,518 8,871 12,331 13,586
10Z discount 7,972 9,270 4,6557 6,809 7,447 |
. ' ~ : J
II. Total Benefit
Compulsory High School Education - ] ’

* Representatéve - .
Individual $ 2,900 $ 3,810 . $1,370 $2,580 $1,940
National Program 142.3 76.0° 29.9 8.1 ) 6.9

(Billions)© (120.9) .. )
Compulsory College Education '
Representatgve ) .
Individual™ 4,040 4,910 2,200 . 3,430 3,380
National Program® 428.5 194.1 ©103.7 15.1 19.9
{Billioms) 5332.8)

L] . . .
'

aThese are marginal private benefits of one additional year of school.

L]

b ,
The totdl benefits given for a representative individual are computed by

~- m R B
= .j. (dY/dX;) £(X;|X) <m), dX; . where f(X;/X] <m) is the conditional distribution
o :
off individuals by educational level, and m is either 12 or 16, corresponding to
high_school and college graduation respectively.-
>
. .
: 4
“The national program bengfits are computed by multiplying the representative .
individual benefits by the corresponding total numbers of individuals (age 25 and |
* over) completing less than high school or college education for 1970 taken from
" Statistical Abstract of the United States 1972, No. 168, p, 112. Figures in '
parentheses for total samples are derived by summing the Benefits for all four
subsamples,

’ + .

&
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K . TABLE 5.9 .
. J
AiTERNATIVE MEASURES OF BENEFITS OF READING quPETENCE
White © Black
To& Male - Female , Male Female
I. Marginal Benefit . . : ' "«
Partial Benefit $ 172 $ 375 $ 12 $ 187 § =341 .
Full Benefit > 172 - 375 12 187 . =34l
Wage Effect 185, 356 72 66 . =95
Hour Effect -13 19 -60 121 . =246
. , Adjusted Benefit
Present value of <
Full Benefit $ 206 $ 369 $ 90 $ 71 . $  -108
No discount 8,267 17,606 . 803 8,956 -16,357
® 5% discount . 3,224 6,830 384 . 3,385 -6,359
10% discount 1,832 3,848 249 1,876 - =3,604
II. Total Benefit
Low Reading Target. (Standardized readiang score = -1)
Representative
Individual? . § 161 $ 323 $ 12 $ 273 $ =392
National Program ‘
(Millions)P B33 2,002 71 609 -873
Higg Reading Target (Stanaardized reading score = 0) B '
f ‘Representative - )
Individualad 163 332 12- 340 =490
National Program ) : :
(Millions)b 7,216 6,004 237 1,098 -1,863
(5,476) c - .

. . N

. . R
%The total-benefits given for. a representative indivfdual‘are"compuéed by

m : . .. .
f (dy/dX;) f (leXZ <m)dx, where f(X;/X;<m) is the conditional distribution

-0 * N *
of individuals by standardized reading score, and m is either -1 er zero,
corresponding to a low or high target compensatory reading program.

-

-

»

bThe national program benefits are computed by multiplyi
individual benefits by the corresponding estimased number¥ of individuals whose
reading competence, measured by standardized scores, are belqw -1 or zero, using -
the frequency distributions of 1972 National Reading Survey and population figures
(age 25 and over) for 1970 obtained from Statistical Abstract of the United States "
1972, No. 168, p. 112. . Figures in parentheses for total sample are derived by
gumming the benefits -for all four subsamples. .

the representative




APPENDIX A: CORRELAiION MATRICES’

Tables A-1 through A-5 contain-the correlation matrices of the
‘'variables used in the study. Table A-1 is the correlation matrix
yfor the total sample; Tables A-2 to A-4 are the matrices for the
four subsamples. ’ .

)
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APPENDIX B
§
4 I ' . -

TESTS FOR LINEARITYOF EFFECTS BY USING DISCRETE VARIABLES

&

The .purpose of this appendix is to report some supplementary
‘regression results of empirical earnings’fuﬁctiong using dummy :
variables to represent. different levels of schooling and reading -
competence. In Section II, schooling and reading;competence are
represented by years of schooling and standardized scores in
computing empirical earnings function, implicitly assuming that
the effects of these two variables (measured by the associated co-
efficients) are the same at differemt levels of schoollng and
reading competence. ‘This appendix summarizes the empirical results
of an attempt tq verify the reasonability of this implicit assumption.
Specifically, the schooling and reading scores variables in egs.

(1) and (2) are substituted by the following set of six dummy
variables, four of them representing schooling.'and the dther two

representing re“a(‘g competence: .

s

School Dummy I: 5 to 8 years of schooling = 1, otherwise = 0
School Dummy 2: “9 to 12 years of schoolipg = 1, otherwise = 0

¥ .

School Dumm§ 3; 13 to 16 years of schooling = 1, otherwise = 0
A

N\' * .- »
School Dummy 4: 16 and morzlyeats of schooling = 1, otherwise = 0
Reading Dummy.L: Standardized $cores below minus one = 1; otherwise
e .

Reading Dummy H: Standardized scores above one = 1, otherwise = 0.

, «
. The results of the empirical earnings function using these dummy
‘variables for schooling and reading competénce are reported in
Appendix Tables B-1 and B-2, using logarithmic values of earnings
and earnings’respectively as the dependent variables. These results
are comparable with those reported in Tables 2 and 3 in the text.
In general, 'the results shewii here ar@similar to the corresponding
results shown in Tables*2 gnd 3 of the text. It is important to
note that while the assumption of constant schooling effect in egs.
(1) and (2) appears to be acceptable, the similar assumption for
reading competence seems to be more questionible. This conclusion
is derived from the observation that, the estimated coefficients
of the four school dummies seem to ingcrease.at a roughly contant
rate. as schogling level increases, and that the magnitudes of the
estimated coefficients of the two reading dummies (in terms of
absolute values) are considerably different from each other. The
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results of Appendix TFablew B-1 and B-2 generally show that indi-
viduals Arith low reading #cores g<an be expected to have lower”’
earnings, with a possiblq'exception of black females. ether
individuals with Mgh reading scores can be expected to havye

“higher earnings, however, is not very conclusive from our results,
pexhaps because the reading test instruments were designed only

to rpveal functional reading ability. This result suggests that /’
the economic benefit of re&ading competence may tend to underestimate
the true.effect, Fingllyj-it may be pointed.out that while the

school dummies are usually statistically significant, especially ] 8
for school dummies 3 and 4, school dummies 1 and 2 for whi;7 females
/o
/

turn out to have hegétivéugstiﬁated coefficients.
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L
X APPENDIX TABLE B-1
\ ) T
Vi SUPPLEMENTARY' SEMI-LOG EARNINGS FUNCT_IONa’b
. B : \
Explanatory ~ : Total shite Black
Variable v Male Female Male Female
: .
School Dummy 1 0.3402 0.7414 -0.3494 0.2603 0.1762
(2.80) (4.26) (-1.33) (0.96) (0.31)
, School Dummy 2 0.5585 0.9500 ' -0.1277 0.4654 1.0214
g : €4.63) (5.46) (-0.49) (1,.76) (1.90)
School Dummy 3 0.8271 1.2156 0.1007 0.7528 1.5708
) (6.75) (6.93) (0.38) (2.46) (2.88)
School Dummy & 1.0789 1.4070 "0.4%5 . . 0.9581 2.0418
, @®.64) (7.93) (1.8 (2.50) (3.36)
Reading Dummy L -0.1634 -0.1667 -0.1709 -0.1403 0.0820
. , (-5.62) (-4.58) (-3.12) (-1.28) (0.58)
Reading Dummy H 0.0360 0.0432 0.0250 0.0075 -0.0420
. ) (1.37) (1.44) (Q.51) (0.03) (-0.19)
Expetience 0.0295 0.0462 0.0117 gthb117 -0.0080
=0, (8.04) (10.49) (1.73) (0.66) (-0.33)
Experience-squared, -0.000 -0.0008 -0.0002 * -0.0002 0.0002
' : X (-6.1418)  (-8.30) (-1.11) (-0.68) (0.32)
Work Hours i - 0.8715 0.7637 0.9051. 0.8574 0.6969
~ . (42.02) (18.65) (33,31) ,  (6.13) (5.45)
* ' Father's Education 0.0021 0.0028 " . 0.0025 0.0209 0.0144
(0.73) (0.83) (0.47) (1.02) (0.73)
r‘Mothe'r's Education " 0.0216 .0046 0.0078 -0.0051  -0.0511
. (1.44) (1.23) (1.28) -0.25 (-2.35)
Race -0.1536 — . — -— -—
) (-3.91) -
“Sex -0 - -— -—
e ("31.
2 0.5990 0.5043 0.5199 0.5181
F 118.19 9.32 7.64

382.31

-

a, The dependent vafiable is the log of the number of thousands of dollars of annual

earnings.

b. t-Walues are expressed in parentheses bclcw parameter estimates.

-~
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' APPENDIX TABLE B-2

SUPPLEMENTARY LINEAR EARNINGS FUNCTION 2*°

Exp lanator:}" . " ¢ Total White ' ) Black
Variable » ' ~ e Male ¢ Female Male Female
Tl e ’ ) ﬁ:‘/% .
School Dummy 1 .u~ ¢  %0.6504  3.7627 -2.0170 0.7079 0.2265
o . £0.62) (1.46) . (-1.32)° (0.37) (0.09)
School Dummy,2 * 72,6749 4.9729 --0.5910 2.0993 29907
- . . €2.55) (2.60) ~0.39)  (1L.12) (1.28)
School Dummy 3 S 5.3913 8.4228 0.7696 6.6739 5.9279
~ - (5.07) (4.37) (0.50) (3.07) (2.50)
School Dummy 4 -~ . 7.9786  10.9533 3.4436 6.0697 7.73,
. S (7.36) (5.62)  (2.21) (2.22) (2.92)
Reading Dummy L o =1.1352  -1.4766 - -0.7607 -0.6632 0.9217
e : «(<4.50)  (-3.69)  + (-2.39)  (-0.85) (1.49)
Reading Dummy H 7 0.1523 0.3677 -0.2148 -1.7118 0.2454
: £0.67) (1.12) (-0.75) (-0.95) (0.26)
* Experience - .0.3850 0.5641 0.1156 '0.1086 -0.0146
- - T (12.10)  (11.65) (2.93) (0.86) (-0.14)
Expeplence-squared - -0.0065  -0.0095  =0.0017 -0.0017 0.0006
o C . (<9.62) (-9.24) (-2.07) (-0.71) €0.26)
- Work Hours .3.8571 5.4476% - 3.3853 3.7299 2.0408
o K : (21.42) (12.10) - (21.40) (3.75) . (3.67)
Father's Education - 0.0421 0.0429 0.0437 0.2102 0.0867
.o - 11.70) (1.16) _(1.401) (1.44) (1.01)
Mother's Education ~:0.0002  -0.0006 0.0250 -0.0605  -0.1521
‘ - {0.0D) (-0.02) (0.70) (-0.42) (-1.60)
Race -1.7440 -— --= - -
(-5.12)
Sex > -5.2478 -—- - - -—
(-30.91) .
R? ; .4 0.4812 0.2825 0.3427 0.4529 0.4660
¥ 237.35, 65.94 - 60.56 T 7.12 6.20 .

L]
> ]
ar 3
b -

T

a. The depen@t variable is  the number of thousands of‘dollars of annual earnings.

b. t-values are expressed in.parentheses below parameter estimates.

~ L]
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APPENDIX C .
2 )

. .

¢ - SIMULTANEOUS LABOR'MARKET MODEL

" The "purpose of this appendix is to supplement the analysis of
Section III by considering a simultaneous model of labor market
relationships. The simultaneous model in this. appendix is different
from the recursive model reported in the text mainly in allowing
work hours to affect wage rate in wage determination function
represented by eq. (3), i.e., vy # 0. In addition, for identifica-
tion purpose, a new variable reférred to as employment status is
idtroduced into eq. (3) as an additional explanatory variable.
Thus eq. (3) ‘may be regarded as the inverse demand function for . g
labor, and eq. (4) the supply -function of labor. Because both wage )
rate and work hours are -endogenous in the simultaneous model, some
simultaneous equation approach must be considered for estimating
the parameters in eqs. (3) and (4). In this appendix, the .results
of the Two-Stage Least Squares (TSLS) procedure-are presented in |
Appendix Tables C-1 and C-2 for the wage determination and work |
hours functions respectively. The results of the Ordinary Least
Squares (OLS) procedure for the wage determination function, not
‘reported here, are in general very similar to those of the TSLS
procedure presented in Appendix Table C-1. The results of the OLS
procedure for the work hours function are identical with those
shown in Table 5 in the text.

The results reported in Appendix Table C~l1 are obtaimed by

restricting the coefficients associated with employment status to

the corresponding estimates obtained in the first stage. These

additional restrictions were introduced because the predicted work

hours were so highly correlated with emp{pyment status (full-time
- galaried workers or not) that the usual second stage computation . .

in the TSLS procedure became infeasible due to singularity of a

matrix to be inverted. In Appendix Table C-2, the coefficient of
- schooling for black males was restricted to be zero, since the
- corresponding estimate in the first stage is negative, contrary to . -
the usual expectation, and without such a restriction the compu-
tation was not feasible also due to ﬂingularity. Aside from these
restrictions which were imposed only to avoid computational
difficulties, the empirical results of Appendix Tables C-1 and C-2
are obtained following the usual TSLS procedure. One of the reasons
the recursive model was selected for discussion in the text is based
on the fact that, while work hours seem to be.a significant factor
determinirig wage rate for the whites, the same does not appear to
be true for the blacks. In addition, as was just mentioned, the .
introduction of an employment status variable for identification
purpose resulted in computational difficulties. We thus present
these simultaneous estimations only tentatively.

A Y

~ ~




The empirical results of Appendix Table C-1 are similar to
those of Table 4, which did not include;employment status and
predicted work hours as additional explanatory variables. The
empirical results of Appendix Table C-2, haqwever, are considerably
different from those of Table 5 in the text. Récall that, besides
a minor restriction introduced on the parameter associated with
schooling variable for black males, the only difference between
Appendix Table C-2 and Table 5 is the use of observed wage rate
or predicted wage rate as an explanatory variable. As Appendix
Table C-2 shows, the use of predicted wage ﬂate has in general ,
increased the goodness—of-fit considerably, except for black males.
In fact, all coefficients in the work hours functions for white
males, white females and black females are highly statistically
significant, except work experience for black females. In general,
the effects of schooling, reading and work experience all appear
tb be much stronger than those of -the OLS estimates employed for
the recursive model as shown in. Table 5. In particular, the effects
of reading and work hours are highly significantly positive for
white males and white females, but negative for black females.

The estimated effects of father'& education and mother's education
on work hours are very different from those of ithe OLS estimates.

d ")
- s
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, APPENDIX TABLE c-1- ’
> . REGRESSION RESULTS OF WAGE DETERMINATION FUNCTION 2 (TSLS)~
. White . ' Black
Explanatory : ! .
Variable Total Male *Female Male Female
“$chooling " 0.5758 0.6545 0.3770 0.3696  0.4559
(17.08) . (14.45) (6.34) (3.97) (7.24)
Redding 0.0995 0.1909 ~0.0353 0.0519 -0.0872
) : (1.13) (1.48) (0.25) (0,36)  (-0.70)
Experience 0.2461 © 0.3648 0.1272 0.0671  0.0153
‘ (8.25) (8.36) . . (2.75) (0.98)  (0.26)
/ Experience-Squared -0,0041 -0.0061 -0,0019 -0.0009 -0.0002
(-6.53) © (=6.71) (-1.97) (-Q.71)  (-0.16)
% Father's Education -0.0248 -0.0500  "0.0235 * 0.0641  0.0506
' (-1.03) (-1.48 (0.62) (0.81) (1.06)
Mother's Education -0.0505 -0.0883 0.0425 -0.0704 -0.1439
: (-1.85) (-2.33) (0.98) (~0.85)  (-2.65)
Employment Status -0.6399 -0.2392 -1.5554 -0.7422 0.1926
’ : (®) ®) (b) (b) (b)
Work Hours -2.5813 -~ -4.6021 - -2.4739 -0.7307 -0.3364
(-9.76) (-5.70) (-9.91) (-1.25)  (~0.95)
Race -1.0635 ' — — —— -—
. (-3.21) .
Sex -3.3083 - . i - =
. (-18.88) o
Constant 2.1277 4,2151 1.5366 0.7638  -1.4445
(2.84) (2.54) (1.52) (0.46)  (-1.21)
2 . » .
R 0.1953 . 0.1597 0.1225 0.2630 + 0.4461
F ] 89.83 50.11 25.56 5.03 9.45
a

t-values are placed in parentheses below the parametei' estinates.‘

-~

b'l'hese estimates were restricted to the given value to avoid multicollinearity.

4

‘ 1.9
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- ‘ "APPENDIX TABLE C-2.
. ,
. .REGRESSION RESULTS OF WORK HOURS FUNCTION ® (TSLS) s
N\ .
. ‘ : : Whitd Black '
Explanatory, 2
Variable Total Male Female Male Female
Schooling ' 0.3680 0.1475 0.4290 (b) ~0.7554
‘ (47.91) (23.01) (38.59) ' (13.43)
‘ PO N
Reading 0.0718 0.0573 0.0375 0.0298 -0.1750
(10.60) (8.55) (2.81) (0.99) (-6.68)
Experience 0.1493 0.0839 0.1421  .0.0022  0.001l
(61.83) (23.99) (26.19) (0.17) (0.09)
I . . .
Experience-Squared -0.0025 -0.0015 -0.0022 0.0901 . 0.0002
(-37.49) (-22.28) . . (-21.06) (0.23) (0.67)
Father's Education - 0.0237 -0.0171 0.0433 0.0314  0.0443
(-12.70) (-9.33) (11.66) (1.84) (6.41)
Mother's Education -0.0355 ~0.0240 . 0.0628 *0.0067 -0.1788
(-16.29) (-11.26) _(164,73) (0.44)™ (-9.59)
3
Other Income 0.0336 0.0217 0.0155 . 0.0069 0.0642
(38.76) (21.98) (15.84) (0.96)  (11.05)
Wage N -0.7055 -0.2611 -1.3070 -0.0156  -2.0021
. (predicted) (-50. 30) (-25.29) (~43.02) (0.26)  (~13.65)
. A *
Race -0.6599 _— -— -—- —
' (-23.31)
Sex h -2.3348 — _— _— _—
| (-55.63)
Constant 0.4732 1.0731 -1.6306 1.5378  -0.8942
) (9.24) (21.52) (-164.46) (5.49) (-3.23) .
2 , AN R
R 0.5020 0.2751 0.5994 0.1484 0.7381
F 335.65 87.54" 239.55 2.46 28.60

3t-values are placed in parentheses below ‘the parameter estimates.

b

This parameter was restricted to be zero.

IToxt Provided by ERI
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APPENDIX D . . :
SIMULTANEOUS MODEL OF EDUCATIONAL ACHIEVEMENTS

. In Section IV of the text, the empirical results of a re- p
cursive model of educational achievements have been .examined. The
purpoge of this Appendix is to supplement those results by exgmining
the empirical results of a simultaneous model in which not omly
schooling is .assumed to affect reading but also reading is assumed
to affect schooling. In order to identify eqs. (5) and- (6), in
eq. (5) we replaced father's education and mother's education by
a single variable c¢onstructed by summing the years of -schooling of
both parents, i.e., reétricting the parameters asgociated with »
father's education and mother's education to besthe same. In’
addition, in eq. (6), we assumed that father's educatioh does not /
affect reading for total sample and subsamples of white males and
white females but that mother's educatibn does. For black males
and females, however, we assumed father's education, rather than
mother's education, affects reading. These restrictions, imposed
. for identification’ purposes, are largely based on empirical
results and are admittedly somewhat arbitrary. s

The empirical results of the Two Stage Least Squares (TSLS)
estimation of ghe simultaneous model of educational achivements are
- presented in Appendix Tables D-1 and D~2 for ‘the determinants of
schooling and reading respectively. The corresponding results of
the Ordinary Least Squares (OLS) estimation are-not reported here.
The most striking differences between these two sets of estimated
values using TSLS and OLS respectively are the coefficients associated
with schooling in eq. (6), representing the interaction between
these two variables. While these coefficients aré highly signifi-
- cant when the observed reading scores and schooling level were used
in eq8. (5) and (6), as in the OLS procedure, the same is not
generally true when the\predicted reading scores and schooling
level were used instead, as¥in the TSLS procedure (Appendix Tables
D-l and D-2). . .

‘

Among the determinants of schooling examined in Appendix Table
D-1, father's and mother's education clearly has a significantly
positive effect for all subsamples. The effect of age is generally
negative, reflecting a general trend of increasing educational
level, with a possible exception of black females. The effect of
reading on Bchooling is generally not significant and mostly turns
out to be negative, possibly because of the oversimplified structure
of our simultaneous model. Among the determinants of reading scores
considered in Appendix Table D-2,.mother's education is statistically
significant for whites and fagber's education is for blacks. The

-
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effect of age. on req.ding is negative for whites and positive‘for . .
blacksy-but statistically significant only for white females. The ,
effect of schooling on reading is genera'lly/poéitive, except for
black females, However, only the estimated coeffigients foy the .
total sample and the subsample of white males are statigtically
- significant. In general, our results do indicate that the recursive
model considered in=-the text (A=0, p=0) is more .plausible than the
other type of recursive model (A#0, u=0). Finally, the effects ofe -
ace and sex are obvious either from the resultg of dummy variables
or from comparisons among. corresponding regressions obtained for .
various subsamples, - . )
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) / o «  APPENDIX TABLE D-1
+ . l\ .. . :
e - _ N ’
' . ‘. a °
- .. REGRESSION RESULTS OF DETERMINANTS OF SCHOOLING (TSLS) .
A s % ;o0 4 R ! ] : A
-/ ’
»- ——
- t =
) . . 3 . White ) " Black
' /" Explanatory, ) -7
. Variable Total " Male Female Male Female
/' Father's éucation b . 0.1719 0.2109( 0.1610 0.4294 0,2035
/- (5.59) (5.8M (5.91) (3.14) . (4.07)
#  Mother's Education 0.1719 . 0.ZT09 ,  0,1610 0.4294  0.2035
‘ ©(5.59) (5.87) 2(5.91) (3.14) (4.07)
o : f . ,
Reading’ 0.2413 -1.0032 0.9781 -1.6703  -0.8449
(predicted) (0.31) (-1.14) (1.23) (‘—1..45‘)’ © (-1.40)
Agé -0.0137 -0:0235 -  =0.0018 - -0.0799  0.0366
. (-2.27) (-2.91) (-0.23) (=3.33) (1342)
’ Race .=0.6247 g L — e
_ (-0.80) ’ ’
Sex - -0.2613 — — — N4
(-2. 96) ’ o
Constant 10.3198 ° 10.0978 9.6922 5.1837 6.8140
’ (24.33) (19.26) (24.75) g . 19) (3.94)
1 . '
R? 0.2402 0.1947 °  0.3090 0.4640  0.1883
) \‘ R . PRI . - . -:x!"‘
F 210.80 e 149,09 191.65 " 429,62 - 6.66
- 3 A ' Y
)
at-values are placed in parentheses below the parameter estima(tes..
b'I'hese estimates were.constrained to have the same magnitude for father 8 |
education as for mother's education. R

« -
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. . APPENDIX TABLE D-2 ST

REGRESSION RESULTS OF DETERMINANTS OF READING ° (TSLS)

-~ v . ' ' 'y /
N _ White Black
?xplanatory l
Variable - Total Hale - Female Male Female
) ad. A ' - \
LN
Father's Education?. — — - 0.1378 '0.1900 -
) / (1.83) (4.05)
' Mother's Education ' 0.0321 0.0458 0.0424 — —
.. (3.32) (4a17) (2.58)
Schooling ) 0.1335 . . 0.1082 0.0675 0.0758 .-0.29A%
L
Age ' v ' "0.0029 -00 0029 -0'0056 000107 000159
: (-1.70) (-1.27) (-2.30) (0.54) (1.10) ¢
Race -0.8755 C — _— - -
€11.99) ‘
Sex . - . . 0. 0518’ —— - te TTT -
* (1.57) . ‘
° Comstant . . - . -1.8635 -1.6597 © - =0,9674 -3,4751 ,0.7087
: (=5.96) (~4.21) (-2.12) . (~1.95) (0.41)
2 , | - .
R : - y 0.1545 . . 0.1114 0.0925 0.1702 0.1986
F 12187/ 77.26 - 4371 - .02 7.12

z

a 3
t-values are placed in parentheses below the parameter estimates.

bFathef's education was constrained to have a zero coefficient for the total
ample and -the white subsamples.

- ’ N . s
cMother's education was constrained'to have a zero coefficient for the black
subsamples. '

-




